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Foreword
The story of Benjamin Holt is one of inventive genius and pioneering spirit. His life spanned two eras, the first with man challenging
the land; the second with man working the land. It was the challenge that brought Ben Holt to the San Joaquin Valley and it was
the challenge that led him to develop the agricultural equipment
with which we work the land. Holt was a giant in the developing
of the agricultural frontier.
Prior to the genius of Benjamin Holt, farming and land development were limited to man and horse. With the combined harvester and track-laying steam traction engine, the boundaries of
production were virtually limitless. Growth in California agriculture
became a phenomenon which was to feed the world.
Likewise, the Holt inventiveness served as the vanguard for other
mechanical and engineering developments so important to transportation, national defense, large scale construction and modern
urbanization. His mechanical creativity, spawned from rural necessity, became a vital link in urban growth. Benjamin Holt was truly
a builder of America.
The University of the Pacific, a pioneer in higher education,
recognizes that brave spirit which calls ever so few to become
leaders of men, and is especially proud to produce this study. It
tells of an uncommon man, as well as a distinctive community in
which he was an influential architect. This monograph provides
an historical assessment and photographic record of the man, his
times and his community from the perspective of five scholars.
Benjamin Holt and the Holt family have had a significant impact
on the University of the Pacific. His wife, Anna Brown Holt, served
as a Regent for 31 years and Holt Atherton, her grandson, presently serves as a Regent of the University. The influence of the family
continues in the Holt-Atherton Pacific Center for Western Studies
and through the generous benefaction of the William Knox Holt
Foundation, the soon to be constructed Holt Memorial Library.
The name Holt is a symbol of pioneering genius; it serves as a
proud reminder of the wondrous achievement of America and
the strengths of her heritage. The University is proud to salute
Benjamin Holt for his myriad contributions to a finer community
and the more rewarding life which we enjoy.
Stanley E. McCaffrey
President, University of the Pacific
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HE EARLY DAYS
Beginning with the Gold Rush after 1848, California attracted men
and women of great talent and business initiative, with a driving
desire to be a creative force in the expansion of American life.
Among these newcomers were four brothers from the Holt family
of New Hampshire, led to the West Coast by Charles Henry Holt,
who arrived there by 1864. Four years later he founded C.H. Holt
and Company in San Francisco with the help of his brothers, William Harrison Holt and Ames Frank Holt. The firm was called Holt
Brothers, and it dealt in hardwood, lumber, and carriage and wagon materials, similar to the family wagon business left behind in
Concord, New Hampshire, in the hands of their younger brother,
Benjamin Holt. By 1883, the Holt Brothers were joined by Benjamin, and they began the Stockton Wheel Company with offices
in San Francisco and Stockton, California. Young Benjamin Holt
was placed in charge of the Stockton company.
Why Stockton? Holt never left reminiscences, but earlier writers
attributed the move primarily to weather: Stockton's drier climate
was superior to foggy San Francisco for the drying, seasoning, and
construction of wooden wheels. But climate tells only part of the
story. In addition to the hot, dry climate, Stockton offered a whole
spectrum of geographic and economic conditions, some obvious
and others more subtle, that gave the city an unsurpassed natural
location for the development of trade, industry and commerce.
These conditions will be better understood by considering Stockton's origins and place in the mid-nineteenth century regional
economy of the broad Central Valley of California.
Painted by W.H. Creasey for Charles M. Weber In 1849, this picture of Stockton's
waterfront at the head of navigation graphically Illustrates the commercial
Importance of Weber's townsite during the Gold Rush.

Strategically located with a natural
harbor on the navigable San Joaquin
River, closer to deep water than rival
Sacramento, and commanding the
main arteries of commerce to the
mines of the Southern Sierra and to
the farms of the San Joaquin Valley,
Stockton had unsurpassed geographic
advantages. The town plat map at left
was made for Weber In the 1850s.

The Geographic Setting
Stockton was located at the center of a vast alluvial valley, bisected
by the Sacramento and San Joaquin river systems that converged
into a distinctive Delta region which already had a reputation as
the richest and most productive farmland in the state even though
only a small part had been reclaimed for farmland by the time the
Holts arrived. Travelers by riverboat along the San Joaquin River
from San Francisco to Stockton could see the results of the handiwork of thousands of Chinese and Mexicans who helped construct more than eleven hundred miles of channel front levees
to protect reclaimed islands from tidal action and winter floods.
Eventually the levee system converted nearly half a million acres,
over 50% below sea level, to highly productive peatland that could
be sown to produce practically any crop.
The traveler would have seen little of the rich animal life that
once teemed in the vast tule marshes of the Delta country, for human occupation and development had already drastically altered
the ecology of the river and its environs. Tule elk, deer, antelope
and grizzly bear-all abundant before 1850-had long disappeared, although small game, wildfowl, and predators still were
numerous-including swarms of mosquitoes that made the river
trip miserable in the absence of netting or other protection.
Just beyond the Delta, on one of the many sloughs created by
the combined action of tides and floods near tributary mouths, was
the San Joaquin Valley's first and at that time most important city,
in a sense a product of the San Joaquin River just as was the southern half of the Delta itself. By commanding the navigable portion
of the San Joaquin River, Stockton held the key that unlocked
the door to inland trade and commerce. Founded at tidewater,
where deep water meets firm land, it controlled the best natural
location in the entire San Joaquin Valley.
The Holt brothers came to Stockton just at the halfway point of
the San Joaquin River's career as a major artery of commerce. As
early as the 1830s Hudson's Bay Company fur brigades used it to
transport large bundles of beaver pelts from their winter quarters
at French Camp, just five miles south of Stockton. These pelts were
moved to company ships in San Francisco Bay. Argonauts before
the mid-fifties used the river as the main route to the southern

The eldest brother of Benjamin Holt, Charles, came
West In 1864. He founded the first Holt Brothers
enterprise In San Francisco
four years later.
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mines, even though they came to dread the monotonous passage
upriver through what seemed endless tule marshes before they
reached Stockton and overland connections. Even after railroads
arrived in the 1870s the river continued to carry at least half the
commerce of the Valley until the 1920s, when auto and truck traffic
on newly-constructed highways began to make serious inroads on
waterborne trade.

The Founding of Stockton

Enterprising founder of
Stockton, Charles Marla
Weber strikes a reflective
mood In this photo by John
Pitcher Spooner.
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What kind of community did the Holt brothers find awaiting them?
Once California's third largest city behind San Francisco and Sacramento, Stockton by 1880 was still the seventh most populous
town with 10,282 residents. Even more important to inventors, it
was without peer on the West Coast as a manufacturing center for
agricultural machinery and ranked high among Western commercial centers. It was a far cry from its humble beginnings forty years
earlier when the founder of Stockton dreamed of building a commercial and agricultural empire, which he lived long enough to
see at least partly realized.
The son of a Protestant preacher from the German Palatinate,
Captain Charles M. Weber first laid eyes on the great San Joaquin
Valley as he crossed the Sierra crest with the Bidwell-Bartleson
party in the fall of 1841-the first overland immigrants to reach
Mexican California from the United States. Enterprising, visionary,
experimental, something of a social recluse in later life-all characteristics that Benjamin Holt would also display, although the two
never met-Weber took advantage of the boundless opportunities
that a new land and a disintegrating Mexican government offered.
First as agent for John A Sutter and then as a San Jose merchant,
Weber traversed the Central Valley and perceived its great economic potential.
He formed a partnership with a naturalized Mexican citizen who
acquired a huge land grant on the periphery of the Delta some
miles south of Sutter's New Helvetia, then bought out his partner
when the latter faltered. By 1845 Weber was sole owner of a 48,747
acre kingdom. Abraham Lincoln, who signed Weber's patent when
it was finally confirmed in 1861, found "such a big farm" hard to
conceive in comparison to the 160-acre holdings he had known
on the Illinois prairie.

An 1850vlewofthefounder's
home on Weber Point, now
the site of a motel and restaurant overlooking the
Stockton Channel.

The president's innuendos reflected a deep-seated American
small farm tradition that came to legal fruition in the Homestead
Act of 1862. Perhaps the conflict between small farm ideals and
big farm realities is no better illustrated than in the San Joaquin
Valley, where most of the best lands were quickly absorbed by
speculators and land grant railroads. Weber's difficulties with
squatters and the ill-feeling generated by his possessiveness despite generous gifts of land to public enterprises must be seen as
part of the ageless conflict between the haves and the have-nots.
Weber was both speculator and developer. Reminiscent of a
medieval European baron, he founded a townsite in 1845 to serve
as the central village of an agricultural domain where settlers
would live and come under the paternal benevolence of the manor
lord. The site, originally name Tuleburg for its surrounding tule
beds, had been known to Valley Indians long before Weber's arrival. According to George H. Tinkham, who knew Weber personally,
an Indian leader whom Weber had befriended by cultivating his
hatred for the Spaniards suggested the site as a natural trade center. But early efforts to build the community failed when settlers
stayed away because of Indian unrest and a smallpox outbreak.
Despite Weber's generous inducements which included a village
lot and 480 acres of farmland, he reserved the waterfront and the
peninsula now known as Weber Point for himself, and he settled
there after the California phase of the Mexican War ended in 1847.
At that time, he changed the town name to honor a war hero,
Commodore Robert F. Stockton. Still his dreams probably would
have failed like most other Mexican land grantees had not momentous events on the American River in 1848 suddenly magnified the
strategic significance of Weber's "large farm."

5

The Impetus of the Gold Rush
Captain Weber's role in opening the southern mines in the Sierra
Nevada range is another example o f his ingenuity and enterprise.
Soon after the news from Sutter's Mill reached Stockton, he organized an exploring company that eventually brought handsome
returns from the tributaries of the San Joaquin River. Several of the
men in the Weber party went on to gain regional fame as locators
of rich gold strikes along the Mokelumne and Stanislaus Rivers,
but Weber's Indian friends, whom he had trained to prospect,
were responsible for discovering the first big placer deposits that
brought the southern mines to national attention. Characteristically
Weber's vision never wandered, and mining always remained secondary to developing his land grant. Still, the gold rush provided
an economic impetus to the San Joaquin region greater than even
Weber ever dreamed.
As the gateway city from San Francisco to the southern mines,
Stockton rose to economic predominance along the San Joaquin

6

just as Sacramento grew rich from the mineral wealth farther north.
A supply center as well as a transportation hub, Stockton became
a commercial point for shippers, bankers, merc hants and teamsters
who served as middlemen between the mining communities and
their suppliers. By the early 1850s Stockton was California's third
largest city and its promo ters were already dreaming o f rising to
the top. The dream sustained Stockton boosters for decades, and
was still in the air as the Holt brothers chose the town in which to
turn out their wagon wheels. Even though the community never
quite reached and held great city status, it did attain considerable
commercial and industrial distinction in the decades before the
appearance of the Holt Caterpillar.
The Gold Rush not only stimulated Stockton commerce, it also
triggered the development of regional agriculture and industry.
Foreign imports fed miners south o f the Mokelumne River before
I 85 I , but domestic produc tion rose dramatica lly as farmers reclaimed the tule m arshes around Stockto n. By the mid-1850s

The grain trade was Stockton's chief business In the
1870s when this magnificent
panorama was made. Growers brought grain by wagon
or rail to the docks where
warehousemen stored It or
transshipped It Immediately
down river.
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The Sperry Mill was Stockton's most famous flour producer. This plant burned In
1882 but was soon replaced.
Light draft steamboats like
the Allee above, with high
pilothouses to see over the
tall grass and tules, served
farmers and merchants
throughout the Delta. The
Washington School House
In Stockton Is shown below.
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A manufacturing center as
well as a commercial hub
during the halcyon days of
the California grain trade,
Stockton gained International fame. By the 1880s
local factories annually
turned out scores of harvesters like the header above
and the thrasher right.
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William P. Miller began his
Stockton carriage business
In 1852, and soon moved Into
this building near St. Mary's
Church seen In the background.
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Rough and Ready Island already had sufficient vegetable surplus
to send both upriver to the mines and downriver to the produce
markets of the San Francisco Bay Area. Even more important in
these early years was grain, the principal crop of the San Joaquin
Valley for over half a century. W LOverhiser raised the first successful barley crop on the Calaveras River in 185 1. Harvested by hand
using cradles and flails, the yield was ten bushels to the acre
despite a very dry year. Barley and wheat plantings expanded
rapidly from their Stockton-Woodbridge nucleus. By 1854 San Joaquin Country was exporting a grain surplus, and two years later
grain shipped from Stockton reached markets abroad. Gradually
grain culture expanded into Stanislaus, Merced and Fresno counties, which by the 1860s began to outproduce San Joaquin, but the
depot at Stockton remained the commercial leader of the Valley
grain trade throughout the 19th century.
By the 1880s Stockton's grain empire stretched from the mouth
of the San Joaquin to the base of the Tehachapi Mountains 250
miles south. Wheat growers throughout the Valley shipped their
product through Stockton on their way to regional or foreign markets. Large warehouses on the Stockton Channel held up to 100,000
tons of wheat, brought down river by shallow-draft barges until
the expansion of the railroads, then by rails that radiated out from
Stockton in four directions. If the Gold Rush first put Stockton on
the map, the grain trade kept it there after mining declined.
Industry was another by-product of the Gold Rush that stimulated
economic diversification and growth in Stockton. In 1849 the predecessor of the Shaw Plow Company began making tools for the
mining trade. Two years later Stockton had its first flour mill which
for several seasons used wheat imported from the North San Francisco Bay counties until local production could satisfy the demand. The mining industry also triggered the growth of Stockton's
carriage and wagon business, which began in 185 1 when a blacksmith named Fairbanks made the fi rst l ight wagon bu ilt i n California. The next year William P Miller built a "prairie schooner"
out o f wood salvaged from abandoned ships, and he soon had
more orders than he could fill from teamsters who wanted heavy
wagons for the mountain trade. In the late 1850s and 1860s Miller
branched out into lighter farm wagons and buggies. Business was

' carriage factory
M.P. Henderson~ Ivai In the 1870s
was Miller's c~~ t~rned out fine
and 1880s. Bofarm wagons that as
domestic
an':narkets as far away
found ready
New Zealand.

T

Graceful Stockton-built
steamers like the one above
plied the waters between the
Delta and San Francisco
from the 1850s to World War
II. Right: this unusual Stockton mill made newsprint from
straw during the grain era.
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so good it attracted competitors. In 1869 M.P. Henderson inaugurated Stockton's second carriage factory and soon surpassed Miller
in annual production if not in quality. Both firms maintained such
high standards that by the eighties "made in Stockton" was a
proud label on horse-drawn vehicles from San Francisco to New
Zealand. The Holt Brothers, as they sought a better location for
their wheel business, joined a Stockton community that already
enjoyed a widespread reputation for its manufacturers, particularly
in the carriage business.
Shipbuilding also began early in Stockton. In the decades before
1880 the premier builder of steamboats was Stephen H. Davis,
whose products sold well all along the West Coast. Davis' pride
and joy was the Mary Garratt, launched June, 1878 for the California Steam Navigation Company According to contemporaries it
surpassed all rivals in quality, strength and beauty
Stockton industry kept pace with the transition from mining to
agriculture in northern California. A significant country-wide hide
and wool trade was centered at Stockton, and this kept four tanneries operating before the Civil War. For a time Stockton's woolen
mill had a reputation among leading eastern retail firms as the
finest wool blanket producer in the United States. Another byproduct of valley agriculture became fuel for a Stockton paper mill.
Founded in 1880 using straw from the grain fields, R.B. Lane's
California Paper Mill Company furnished newsprint to several publishers in northern California before Lane moved his firm to Oregon.
Above all other industries in the 1880s, Stockton's agricultural
machinery business came to national attention. In 1870 H.C. Shaw
took over the tool shop founded in 1849, and within a decade
"Stockton gang plows" were the standard sod-breaking implements
of the Central Valley D.C. Matteson also built gang plows and other
farm implements as early as 1856. By 1885 the firm of Matteson
and Williamson employed forty men and turned out a $110,000
annual inventory The 1870s and 1880s was a great period of
agricultural experimentation and invention, and San Joaquin
County was the testing ground and Stockton the command center
for a wide variety of technologies and implements. Here was an
invigorating atmosphere in which a man of the inventive genius of
Benjamin Holt could settle and prosper.

13

Transportation by Steamship and Railroad
As the Gold Rush gave way to a less spectacular pattern of econom-

Typical Stockton scenes
about 1870-the Stockton
Independent and a downtown trolley, and a wine
and beer hall.
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ic development, Stocktonians were hopeful but uncertain about
their economic destiny. They dreamed o f greatness, but they faced
a long series of challenges in this era of regional economic rivalry
that was a major component of the 19th century capitalist expansion. In the period before 1869, Stockton's c hi ef rival for urban
expansion was Sac ramento, and many observers considered
Stockton the more likely winner. Certainly it had better natural
advantages: central location, close proximity to the best harbor on
the West Coast, a deep water channel, less danger from fl ooding,
neighbor to the bountiful Delta and head of the most potentially
productive valley in the American West and perhaps the world.
In spite of these gifts of nature, Stockton lost the major competitive
battles even as she won a few concessions. She acquired the state
hospital but lost the bid fo r the state capital. She won distinction
as the State's best inland port, but-most crucial -she lost out in
the terminal fi ght for the transcontinental railroad. When Sacramento was named the starting point for the Pacific Railroad
in 1862, Stocktonians knew they had drawn the short straw.
But even second place in the Central Valley was a mark of economic distinction. Most vital to Stockton prosperity was the water
route. By the early fifties both sailing vessels and steamboats plied
the Delta waters with regu lar traffic between San Francisco, Stockton, and Sacramento. Keen competiti on for passenger and freight
traffic gave way after 1854 to monopoly under the California Steam
Navigation Company. From time to time organized opposition tried
to break the Company's power with little success before the 1870s.
Yet by the eighties competition had returned to the river, and freight
rates between Stockton and the Bay Area did little to hinder local
trade-unlike the monopoly age when high rates on the San
Joaquin River diverted mountain tra ffic through Sacramento.
By the late 19th century sand bars, snags and shoals were greater impediments to river traffic than high rates. Although mining
debris on the San Joaquin system was only a fifth of what it had
been on the Sac ramento, hydraul ic mining upstream and cultivation and irrigation in the Valley both reduced channel navigability.

As early as 1870 local merchants incorporated a company to
dredge a new c hannel from Stockton to deepwater, but the lack
of federal funding killed the project. It took another thirty years of
promotion and haggling before Congress finally voted the money
for major channel improvements.
The river remained the key to Stockton's transportation network,
but land transport was essential to reach outlying districts within
the city's economic orbit. Here Mother Nature was not so kind, for
when it rained the adobe clay of Stockton turned to an adhesive
mud good for brickmaking but impassable for wagon traffic over
unimproved roads. Nearly all early winter travelers expressed their
unreserved disgust with conditions at "Mudville," as Stockton was
derisively labeled. Even worse, but fortunately less frequent, were
periodic floods that cut o ff Stockton from its trading perimeter for
months at a time. In the great flood o f 1861-1862, riverboat captains
left the channel and made a bee-line from Antioch to Stockton
across a giant lake that innundated hundreds of miles of the Central Valley. Water in the town itself was six feet deep in spots.
Stockton pioneer Carl E. Grunsky recalled that his family considered themselves fortunate because their house, barn, and outhouse
held the high ground although they had to use a raft in-between.
Mud and floods cost Stockton considerable mountain trade in
the early days. Frantic mining town merchants, isolated from their
regular supply center, turned to Sacramento and other alternates,
all the while cursing Stockton's lack o f "progress" in roadbuilding.
Even near-by French Camp, located on a sandy stretch, could be
reached when Stockton was out of contact, and one of the first
major road projects sponsored by local businessmen was an allweather turnpike to the old Hudson 's Bay Company wharf. By the
late 1860s graveled roads reached out in all directions from Stockton, at least as far as the sandier and less sticky soils.
Railroads proved the ultimate weapon against mud. Stocktonians
realized the importance of rails as early as 1852 when they made
the town's first abortive effort to lay track toward the mines. But
most of Stockton's home-grown railroad ventures failed, partly because of lack of local capital, partly due to internal friction among
merchants and teamsters and partly as a result of incompetent and

..

f
High water and mud often
made Stockton winter travel
hazardous before the advent
of dams and good rail transportation.
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Railroads provided the final
link In Stockton's transportation chain. Freed at last
from local winter mud, overland shippers by the 1880s
had a choice of rail routes II
not companies. The Stockton
and Copperopolis terminal
above stood many years
along the Channel, but was
gone by the turn of the century when the picture below
was taken a few blocks east.

even fraudulent promoters and organizers. Before the 1880s Stockton had little better luck with California's railroad giant, the Central
Pacific and its corporate successor the Southern Pacific. Town
leaders felt particularly abused by the Big Four, whose callous
disregard for local community ambitions and interests contributed to nearly half a century of internecine warfare between the
railroad and the city.
Beginning with its loss to Sacramento of the main transcontinental trunk, which Stockton promoters felt should have crossed the
Sierra via the Carson route, Stockton suffered a series of setbacks
at the hands of the Big Four who proved both venal and vindictive
in building lines up the San Joaquin Valley. Leland Stanford petulantly sidestepped Stockton when the city proved hesitant in granting favors, and, instead he created the "spite town" of Lathrop,
twelve miles south of Stockton's city limits, as the junction between
the railroad's valley line and its route to Oakland and San Francisco. Neither was the railroad magnate pleased when the city sued
for damages as a result of Central Pacific construction frauds. By
the mid-1880s, however; both sides had settled down to an uneasy
truce, even though sporadic fighting would continue to erupt on
into the 20th century.
Despite thirty years of hesitant growth, railroads eventually came
to supplement Stockton's downriver traffic and to completely replace it upriver. By the time the Holt brothers came to town, Stockton could boast of direct rail connections to all major producers
and markets both regionally and nationally. Road, rail, and water
combined to give Stockton a magnificent transportation network,
a fact the Holt brothers must have appreciated as they planned
for the future.
What was the attraction of Stockton by the 1880s? Not climate
alone, nor transportation nor commercial reputation nor even agricultural and industrial potential, but a combination of all of these
things. The Holt brothers' Stockton Wheel Company was founded
in 1883 as part of a well-established regional economic pattern
which had its origins in the Gold Rush era and which brought
together the fundamental elements of industrial capitalism: resources, technology, transportation, markets, and Holt finances
and management.
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RIGINS OF THE~~CAT"
Throughout much of its history the United States has had an
abundance of land but relative scarcity of labor. As a consequence
many farmers have readily turned to mechanical improvements in
an attempt to increase production. This mechanization of American agriculture has been characterized by two complementary
trends. The first of these was the invention or development of
machines that could more efficiently do the tasks essential to
farming: preparing the soil, planting the seeds, and harvesting the
mature crops. In the first half of the nineteenth century such advances were made with the development of the all steel plow to
replace the cast iron or wooden plow, the reaper to replace the
grain cradle, and the threshers to replace the hand flail.
The second major trend in the mechanizaton of agriculture was
the introduction of new power sources to pull or operate the new
machines. Prior to 1850 a substantial portion of the power on American farms came from humans. From 1850-1910 a tremendous
increase in the number of draft animals eased the human burden
and made this the era of animal-power. From 1910 to the present,
the adoption of steam, gasoline and electric motors has made this
the mechanical power era. The end result has been a dramatic increase in the horsepower available per farm worker; in 1950 each
farm worker had 27.5 horsepower to ease his burden compared
with only 1.3 horsepower in 1850. One way of viewing this change
is from the perspective of the farmer-by the middle of the twentieth century he had become a director of power on his farm
rather than its source.
Testing one of the first gasoline powered Holt crawlers. Built on an experimental basis In 1906, the first production models were used In the Mojave
Desert In 1908 on the Los Angeles Aqueduct project. Pliny E. Hollis second
from left.
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Mechanization and American Farm Productivity

A Holt combined harvester,
pulled by twenty-six horses,
being operated by four young
ladles at Bieber, Lassen
County, California, October
10, 1895. This picture featurIng the young ladles-Misses
Orra Dowell, Gertie Sawyer,
Lillie Dowell and Nellie Packwood-was frequently used
by the Holt Manufacturing
Company to Illustrate how
easy It was to operate a
Holt combine.

This mechanical revolution-machines and new power sourcesresulted in a phenomenal increase in the productivity of the
American farmer. This can be illustrated in various ways. When
Benjamin Holt settled in Stockton in I883, the production of wheat
-one of the major crops in the San Joaquin Valley-required I 52
man-hours for every I 00 bushels; by the early I970s the widespread mechanization of agriculture had cut this requirement
by more than 90 percent to I 0 man-hours for every 100 bushels.
This, in turn, has allowed a steadily shrinking farm population to
feed a burgeoning urban population. In I880, for example, one
farm worker supplied approximately 6 individuals with food; by
the early I970s one farm worker supplied 47 individuals with their
daily nourishment. An obvious beneficiary of this increased efficiency has been the average American. Farmers have supplied
food cheaply and in abundance so that historically Americans,
when compared to others, have had to use a substantially lower
portion of their incomes for food needs.
The mechanical revolution in American agriculture was the creation of hundreds of individuals. Some inventions or improvements
came from lone farmers attempting to ease their burdens and in-

crease production. More and more in the nineteenth century new
machines came from shop manufactures-blacksmiths, wagonmakers and the like-with the ability to work with metals and a
knowledge of farm needs. Only in the twentieth century has this
task passed to the research and development departments of
large corporations.
Benjamin Holt was one of the countless small shop manufactures who in the nineteenth century turned his attention to the
production of new or improved agricultural implements suited to
the needs of farmers in his immediate area. Holt has a deserved
reputation as an inventor; the numerous patents granted to him
are substantial evidence of his inventive abilities. It is as an entrepreneur, however, that Holt made his greatest contribution to the
mechanization of American agriculture. As an entrepreneur-the
organizer and director of a business enterprise-Holt was able
to move beyond the theoretical and experimental stages of
development to produce in quantity machines that changed
the face of American agriculture and, not incidentally, found
application elsewhere.

The Combine-Harvester
Holt's first substantial contribution came with his work on the
combine-harvester. The combine, as it is commonly called, is a
machine that cuts, threshes and cleans grain in one operation. Its
development is a vivid illustration that invention is often a multistage process: the idea, experimentation, and lastly the production
of a practical product in quantity. The idea for cutting and threshing grain in one operation is probably very old; its first documented
appearance in the United States came in 1828 when Samuel Lane
of Hallowell, Maine, obtained a patent for a combine. Lane apparently never built a machine; that was first done in 1835 by two
Michigan farmers, Hiram Moore and John Haskall. This first combine quickly broke down on its trial run. They built a new machine
during the winter and tested it on a three-acre plot in the harvest
of 1836. This machine worked and according to Moore's calculations cut harvesting expenses from $3.12!1 an acre to 82 cents. By
the early 1850s Moore had made five combines, several of which
were used in Michigan harvests through the Civil War.
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The machines produced by Moore had the essential features
common to modern combines: a reel to gather in the grain, a
sickle bar to cut the grain, a moving apron to carry the cut grain
to a threshing cylinder, a sieve and fan to separate the chaff and
other foreign material from the grain, and an elevator to deliver the
grain to bags. Apparently in this early stage of development other
individuals also built combines for a portion of Moore's time was
occupied in bringing law suits against those who infringed on his
patents. However, these early experiments did not lead to adoption of the combine for midwest harvests. Mechanically these
machines were in an experimental stage-they worked but were
far from being ready for production on a large scale. The most
important reason the combine did not find ready acceptance is
that the humid Michigan climate made it desirable to cut and
shock the grain for drying before threshing. Thus in that area of
the country the reaper and the threshing machine became the
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standard method of cutting and harvesting small grains and
remained popular well into the twentieth century.
Even as climate and the improved reaper made the combine
impractical for midwestern harvests, it was finding a home in the
territory newly acquired from Mexico as a result of the Mexican
War of 1846- 1848. Many who migrated to former Mexican California hoping to strike it rich in the gold fields failed, but then saw
the potential of the rich farm lands available. As a result farming
soon became a major activity in the state and wheat, in particular,
became an important crop in the San Joaquin Valley. Conditions
in California differed from those in Michigan making adoption of
combines feasible. In the first place a number of California farms
were large enough to justify the substantial expense of the machine
(one farm in the San Joaq uin Valley covered 36,000 acres). Secondly; the state's wheat crop came to maturity during the dry summer
season making cutting and threshing at the same time practical.

A Holt combined harvester,
with a four man crew, being
pulled by ten horses and
mules, in the Delta area near
Stockton, about 1920. The
harvester machinery was powered by an auxiliary gasoline
engine.
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One of the first combines to operate in California was one of
the five machines produced by Hiram Moore in Michigan. In 1853
one of these machines was shipped to California through New York
City and by sail boat around Cape Horn. It was fi rst used in the
harvest of 1854 near Mission San Jose. It was not destined for long
service since in 1856 the machine's operator neglected to service
it and as a result a greaseless bearing caught fire and the machine
was destroyed in the ensuing blaze.
The destruction of this machine did not end the combine idea
in California. In the next two decades a number of individuals
experimented and built workable machines. One of the most important of these men was John Horner who farmed in the area of
Mission San Jose. Homer's first experiment was a spectacular failure. In 1852 he backed the building of a "travel ing thresher"-a
combination of a thresher and reaper. The huge machine had two
ground wheels eighteen feet in diameter and required 22 mules to
pull it. It never got into actual service for when the thresher was
first thrown into gear the noise frightened the mules causing a
runaway that resulted in the disintegration of the machine. Homer
persisted, however, and by the late 1860s he had built three combines. Two of these were still in use in 1879 when Horner migrated
to Hawaii. Mindful o f the destruction of his first machine, Horner
designed his other combines so that the horses were hitched
behind and pushed rather than pulled. With this design, if startled
by the clattering of the gears, the horses would merely rear backward doing no harm to the combine.
By the 1870s the combine- or "traveling thresher" as it was
commonly called at that time-had been proved workable and a
number of shops began to tum out machines for large farm operations. A substantial portion of this activity centered in Stockton, a
reflection of the growth of wheat production in the San Joaquin
Valley. Among the earliest combines manufactured in Stockton
were several push type machines produced by William Marvin in
the early 1870s (one of which was still in operation in the 1890s),
and the Centennial Harvester, manufactured from 1875 to 1896 by
Dave Young and J.C. Hoult. The first Centennial Harvester, also a
push model, was purchased by George Minges and J.P Funck in
1877 for use on a 2,000 acre ranch they operated near Grayson,

California. When the harvester arrived at Grayson the fifty ranch
hands whose jobs were in jeopardy held a meeting and threatened to burn the harvester.

The Rise of the Holt Manufacturing Company
Thus when the Holt brothers established the Stockton Wheel
Company in 1883 the time and the area were right for the manufacturing of the combine. By this time the San Joaquin Valley had
become one of the major wheat growing regions in the nation
(California ranked sixth among the states in wheat production in
the latter part of the nineteenth century), and three decades of experimentation with combines had produced an imperfect but workable machine. What was needed in the 1880s were manufacturers
who could improve the existing design and produce machines in
quantity. The Holt brothers were quick to realize the potential of
the combine and soon after locating in Stockton they purchased
some combine patents, enlarged their shop, and in 1885 began
experimental work. Their first combine was produced in 1886 and
was operated forty-six days that year, harvesting an average of
twenty-five acres per day. This machine had a fourteen foot cutting
bar and was pulled by eighteen horses.
In the 1880s, the Holt brothers were reduced to two in number
in California. Charles H. Holt continued to provide the financial
and business initiative in San Francisco, commuting by ferry boat
from his home in Oakland. Benjamin Holt remained in permanent
residence in Stockton where he devoted his inventive genius and
production ski lls to the wheel business. William Harrison Holt
soon sold his interest in the wheel company to his three brothers,
and Ames Frank Holt returned to New Hampshire where he died in
1889. The surviving brothers incorporated the San Francisco Bay
Area business as the Holt Brothers Company under Charles' leadership, and the San Joaquin business as the Holt Manufacturing
Company under the presidency of Benjamin in 1892. At that time,
they reportedly had sales nearly as large as all of their competitors.
Charles Holt lived until 1905, leaving Benjamin as the only surviving family executive at Stockton and an ever-expanding business
in wheels, carriages, and harvesters.
When the Holt Manufacturing Company started manufactur-

--·

..

~

. ..&"'!!'!...---~~
. ' " ,,...,

~

The Company was located at
the corner of Aurora and
Church Streets, and this
scene shows Its main products and Its several workshops.
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Left: An ad for an early Holt combined harvester In the Pacific Rural
Press, May 24, 1890. Below: The
modest beginnings of the Company
are Illustrated In this picture, probably from the mld-1880s, of the work
force of the Stockton Wheel Company. In 1892 this firm was Incorporated as the Holt Manufacturing
Company. BenJamin Holt Is In the
first row, extreme left.

ing combines, several major technical problems remained to be
solved. First, the power to drive the various components of the
machine was delivered by a complex system of gears and runaway horses-a not uncommon occurrence-often stripped the
gears resulting in expensive repairs and loss of time. Secondly, the
combine could not be used efficiently on hillsides as the grain
flowed to the lower side of the machine causing losses because
of incomplete threshing. Lastly, the power for threshing came from
one of the wheels of the combine; this was uneven at best for it
depended upon the pace of the horses drawing the machine.
Benjamin Holt and the Company made significant contributions
in the solving of each of these problems. In the first combine manufactured by Holt the "tight" gear system was eliminated in favor
of a link chain and belting method of transmitting power from the
wheels to the harvesting machnery. A runaway could only break
a link in a chain or break a belt; both could be replaced quickly in
the field by the harvesting crew. The problem of side-hill combining was solved a few years later. In 1891 the Holt Company was
the first to introduce a side-hill harvester (patented in 1892). In
this machine the wheels could be independently adjusted keeping
the threshing mechanism horizontal in inclines of up to thirty degrees. The immediate impetus for this innovation came from the
expansion of wheat production into the foothill region of the San
Joaquin area. It soon found a ready market in the hilly regions of
the Pacific Northwest. Solution of the third problem-smooth operation of the harvesting portion of the combine-came only when
it had an independent source of power. The Holt Company was
one of the first to make this improvement with the addition of a
separate steam engine on the harvester powered from the boiler
of the traction engine pulling the combine. Then in 1904 Holt was
the first to introduce a combine with an auxiliary gas engine to
power the threshing machinery on the combine.
The combines manufactured by Holt and others were enormous
even by modern standards. Commonly twenty or more horses
were required to pull these huge machines and some required up
to thirty-six. The largest machine that Holt, or probably anyone else
manufactured, was a combine with a 50-foot cutting bar built in
1893. By contrast a modern combine with a 16- to 20-foot cutting

The Holt Side Hill Combined
Harvester was drawn by 1220 horses, depending on the
terrain and the composition
of the soli.
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A Holt steam traction engine, with three six-foot wide
wheels on each aide, specially built about 1903 to work
on the soft peat land of the
Delta near Stockton.

bar is considered large. Many of these combines required a skilled
crew of five men. The prestige position on the crew was that of the
driver who had to control up to eighteen teams of horses, or later
a 20-ton steam traction engine. Other crew members were the
"header tender" whose job was to raise and lower the cutting platform; a separator man who oiled and adjusted the threshing
machinery; a "sack jigger" who filled sacks with the harvested
grain; and lastly, a sack sewer who stitched each two bushel sack
with twine.
For farmers with acreage sufficient to justify the initial expense
(in 1900, $1,550 to $1,750 per machine), the combine could result
in a substantial savings. In California it was estimated that it cost
$3.00 per acre to harvest wheat with a steam engine and threshing
rig (separator), while a horse drawn combine could do the same
work for $1.75 per acre. Because there were a sufficient number of
large farmers in California and the West, the harvester operations
of the Holt Manufacturing Company prospered. By 1900 the company had absorbed a number of its Stockton competitors and had
become the leading combine manufacturer in the nation. Stockton
was the national center of combine manufacturing. The dominance
of Holt and Stockton in combine manufacturing lasted for several
decades, and a Holt Bulletin ( November 1, 1909) announced: "By
the purchase of a large complex factory in Peoria, Illinois, the Holt
people enjoy the distinction of being the first large Western manufacturers to establish an Eastern plant." After World War I, improved
design and a shortage of farm labor made feasible the introduction of the combine to the grain growing regions of the Middle
West and the Great Plains. In the 1920s and 1930s the large agricultural manufacturing companies located in the midwest entered
the combine market with machines that could be operated by
one man and dominance in manufacturing and use shifted from
the West to the Middle West, the Holt Company included.

Emancipating the Horse
The development of the combine harvester increased the demand
for a mechanical power source to replace horses. Horses could
do an adequate job in pulling the huge machines but for farmers
it required a large investment in horseflesh that could not be
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Right: Pliny E. Holt at the controls
of the first Holt track layer, a machine
first tested on Thanksgiving Day,
1904. When Company photographer,
Charles Clements observed that It
crawls like a caterpillar, Ben Holt
agreed: "Caterpillar It Is. That's the
name for lt." Below: The gasoline
Caterpillar was later used on the
Delta to pull the combined harvester.
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Above, right: A gasoline
powered Caterpillar. Above:
The first steam traction engine
built by the Stockton Wheel
Company. Used for many
years around the Stockton
plant, reportedly It was affectionately called the "BassAckwards Engine," because
of the unique placement of
the steam boiler.
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adequately utilized for a large part of the year. Moreover, in California the intense heat during harvest- often over 100° Fahrenheit
-took a heavy toll on horses. The first attempts to develop selfpropelled steam traction engines as a substitute for horses started
well before the Civil War. It took several decades of experiments
and many individual failures before practical traction engines were
produced in any number in the 1870s. These first traction engines
were designed for threshing and did not have sufficient power for
heavier farm work. It was not until the late 1880s that practical traction engines for plowing and other heavy work were produced.
In 1890, four years after manufacturing its first combine, the Holt
Company produced its first steam traction engine. This machine,
like the other 129 built in the next twenty-four years was a gargantuan affair. It had a twenty-four foot frame and when fu lly loaded
with water (over 600 gallons) weighed 45,000 pounds, and had a
rating of 40 to 70 horsepower, depending upon steam pressure.
When attached to a combine the impact on the cost of harvesting
was phenomenal. The larger combines powered by steam traction
could harvest 75 to 125 acres per day at a cost of 25¢ per acre
compared to $ 1.75 per acre with a horse-drawn combine. The
impact on plowing was much the same. A Holt steam traction
engine could pull 24 to 30 plow bottoms, doing the work normally performed by 30 teams of horses.
Although extremely powerful, these heavy machines needed a
solid footing on which to operate. Most o f the farmland in the
California Central Valley could support a 20-ton traction engine.
However, this was not the case in much of the Sacramento-San
Joaquin River Delta between Stockton and San Francisco. This 750
square mile area is comprised of a number of islands many of
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The first Holt track layer,
with BenJamin Holt on board,
plowing the heavy Delta
soli near Stockton.

them lying slightly below sea level. Today the rich peat lands of the
Delta comprise one of the most important fruit, nut, and vegetable
growing regions in the country In the nineteenth century, however.
much of the economic potential of this land was untapped as the
soft, spongy soil would not support man, beast, or agricultural
equipment. Wagons with rims ten inches wide sank into the soil,
as did horses equipped with special shoes one-foot in diameter.
Holt's first attempt to build machines capable of working the
Delta was a partial success. In order to obtain a larger surface area
in contact with the ground to support a 20-ton machine he added
special extensions to the main drive wheels of standard traction
engines. One Holt machine built about 1900 had two additional
wheels extended from each drive wheel. Each wheel was seven
and a half feet in diameter and six feet wide, resulting in a colossal
traction engine forty-six feet wide. This increase in the area of the
wheels bearing on the ground kept the engine from sinking into
the soft soil and did allow some farming on the Delta. However. the
machines were expensive to build and operate, and difficult to
maneuver. Existing bridges could not handle their size and the
forty-six foot width made them extremely difficult to turn at the
end of a field.

The Holt "Track Layer"
The impracticality of these colossal machines made it apparent
that what was needed, in addition to greater ground contact area,
was compact size and maneuverability. The eventual solution
Holt arrived at was the "track layer"; a machine that picked up
and laid its own base as it traveled. The origin of the track layer
is obscure and it is impossible to give credit to any one individual
for the idea. An early recording of the idea came in 1770 when R.L.
Edgeworth of England received a patent for such a device, but
there is no evidence that he actually built a workable machine. In
the early nineteenth century Sir George Cayley, also an Englishman, constructed a steam engine that ran on a belt of wood and
iron. It was, however, not a very successful device, in part, because
it was impossible to turn. Considered the only practical track-type
engine produced in England before 1860 was one constructed by
James Boydell and used in the Crimean War in 1854. Instead of a

A full side view of the Holt
track layer. The chain In
front of the track transferred
power from the steam engine
to the track.
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No. 874,008 .

PATENTED DEC. 17, 1907.
B. HOLT.
TRACTION ENGINE.
J.PPLIO.t.TI OJ FILED FEB, 8, U 07.
1 I HUTI- IJIE.T 1.

Below and right: A side and
top view of the plans for the
Holt Caterpillar submitted to
the U.S. patent office. The
patent was granted December 17, 1907.
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Opposite: Three Holt Caterpillars working in the rugged
terrain characteristic of the
Los Angeles Aqueduct
project.
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continuously rotating belt, Boydell bolted six paddles to each
wheel of the machine. As the wheels turned one paddle on each
wheel was in contact with the ground thus giving greater bearing
surface. The machine reportedly made a fearful clatter when in
operation and also required frequent repairs.
Various Americans also experimented with track laying machines in the nineteenth century. An early U.S. patent for a track
as a substitute for wheels was given to Gideon Morgan of Tennessee in 1850. Since his patent was for an improvement, one can
assume that the beginnings of experimentation on track layers in
this country occurred before 1850. One of the first workable track
layers constructed in the United States was by Warren P. Miller of
Marysville, California. Miller's "Traction Locomotive Steam Car,"
designed for plowing and running on tracks, was displayed at the
1858 California State Fair, but he never went beyond the experimental stage and produced only this one machine. In the period
after the Civil War experimentation continued and a number of individuals either built crawler traction engines or obtained patents.
None, however, was able to move from the experimental stage to
actual production.
The first in the United States to manufacture crawler tractors commercially was Alvin 0. Lombard of Waterville, Maine. Lombard
constructed his first machine in 1900 and received a patent on an
improved design in 1901. This machi ne had the appearance of a
railroad locomotive and utilized the half-track style common to a
number of military vehicles. The tracks providing the motive power
were at the rear, while the front had two sled runners for traversing snow and ice. Lombard manufactured this crawler solely for
hauling logs during the winter months.
Holt, building on the work of Lombard and countless others,
further extended the development of track laying engines by being the first to produce successfully a machine in quantity that
met a variety of needs. When Holt became convinced that steam
traction engines with extended wheels were not practical in farming the Delta he turned to the possibility of using a track to replace
the wheels. Holt personally went to England in 1903 to investigate
developments in crawler tractors, and sent other company officials
to observe American experiments, including the Lombard log

hauler. After some experimentation in the company shops Holt
successfully tested his first track-type tractor-on Holt property in
the Delta close to the Stockton city limits-on Thanksgiving Day,
November 24, 1904.
The first Holt crawler was a refitted steam traction engine.
The wheels were removed and replaced with two track frames 30
inches high, 42 inches wide and nine feet long. The tracks fitted
to each frame were constructed of 3 x 4 inch wooden slats. This
first crawler was able to operate on ground where men and horses
had sunk into the soft earth. The success of the crawler was due
to its greater area of surface bearing on the ground, estimated by
Holt to be equivalent to wheels 75 feet in diameter. After further
experiments regular production models of the Holt track layer
were introduced in 1906. One of the first was sold to the Golden
Meadow Development Company in Louisiana, at a cost of $5,500,
for use in the rice fields of the Mississippi delta.
Although successful in bearing the weight of the steam engine
in soft ground, these early track layers were cumbersome and
expensive to operate; for example, they still depended on horses
to bring water and fuel to the field to feed the engine's boiler and
fire box. As a consequence Holt started development of a gasoline
powered crawler in 1906. The first production model of the gasoline crawler appeared in 1908 and was used in the inhospitable
climate and terrain of the Mohave Desert in building the Los
Angeles Aqueduct. The Holt Company later sold twenty-eight
tractors and over ninety wagons to help build the 233-mile aqueduct to supply Los Angeles with water from the Owens River.
When Holt started experimental work on the crawler tractor it
was simply to solve a local problem. Within a few years, however,
the response to the marketing of the first practical crawler tractor
indicated that its potential was far greater than for just agriculture;
it soon assumed an indispensable role in road building, earthmoving, and became a key ingredient in military technology and
strategy. Its rapid and widespread acceptance resulted in the
growth of the Holt Company and recognition of its leadership in
the field. By 1915 the Holt plant in Stockton employed 1,000
workers (up from 300 in 1909), and 2,000 "Caterpillar" crawlers
were in service in more than 20 countries.

A Holt Caterpillar hauling
barley for D. F. Schmeiser
near Winters, California,
about 1916.
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CKTON'S GOLDEN YEARS
The forty or so years during which Benjamin Holt and the Holt
Company were active in Stockto.n correspond to the period during
which the economy of the city was transformed from a pioneer
model into a complex and multibased one. During the years from
the census of 1880 to that of 1920 the population of the city quadrupled, and that of the County of San Joaquin followed an almost
identical path; the small city of 1880, still confined within the plat
of its founder Captain Weber who lived prominently in the center
of town, was transformed into a major city with suburbs and a
society of bankers, merchants and manufacturers, a middle class
and a full sweep of social and economic components. The Holt
Company played an important part in this process of transformation, as the company presence helped shape the social and
economic changes from the mid-1880s to the mid-1920s. To
understand fully the impact of Benjamin Holt upon the California
Valley, it is helpful to examine the nature of the community and
state in which he lived.

Stockton in 1880
It comes as a great surprise to many residents of the region to
learn that just one hundred years ago, census takers recorded a
Stockton population of over 10,000 persons, which made it almost
co-equal with those of San Jose and Los Angeles. Only San Francisco, Oakland, and Sacramento were larger; the first two, which
may honestly be viewed as two parts of a single metropolis, contained almost one-third of the state's population (most of them in
San Francisco). Sacramento ranked next with 21,000 inhabitants.
These urban patterns were the expected product of the economy
Firat courthouse, demolished In 1880s.
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Wagon wheel, 10 feet diameter, an example of the first
Holt made manufactured
goods In Stockton.
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of Caiiiornia as it had deveioped since i850. The dominance of
mining, both the Mother Lode and the Comstock areas, had given
a prime role to San Francisco, and important secondary roles to
Stockton and Sacramento, the latter's higher population being
attributable to the state government. In this primary economy the
highest order functions, such as banking, technically advanced
industry and the stock exchange were in the central place of San
Francisco. Stockton and Sacramento performed important secondary activities, like the changing of transportation from river
to overland, in wholesaling, warehousing, and minor manufacturing during transit to and from the Bay Area and the gold fields.
This relative ranking by population and economic roles of its
major cities had not changed since 1850, even though the mining
turbulence had been supplanted by stable economic growth in the
next ten years, and finally stagnation in the 1870s. Thus, by 1880,
it seemed unlikely Stockton would decline in importance, or that
barren, semi-arid Southern California would develop a wealth to
rival that of the northern core of the state. The population of Stockton in 1880 was very little higher than that of 1870, the traditional
economy of service to the southern mines was no longer expanding, but there were nevertheless signs of a new development
potential in the city's economic future. Already in 1880 San
Joaquin County was second only to Colusa County in wheat
production, and the county seat, its principal port, was therefore
admirably placed for participation in trade and processing which
gathered in the fruits of the countryside and hinterland and then
shipped them forward. So, in 1880 two examples of the next phase
economy rose on the waterfront, the Sperry Flour Mill and the
Woolen Mill.
Finally, in 1880, Stockton was still under the authoritative eye of
its founder, Charles M. Weber, close to the end of his life. From his
house at the head of the channel, he could see a generously platted city, with broad streets and good sized lots, a business district
growing eastwards towards the dryland interior, and residential
districts still falling in a crude circular pattern of about one mile
radius, and well within the two mile square city he had designated
in 1850 and extended in 1870. It was here that the Holt brothers
located the Stockton Wheel Company. By that time, of all the five

The pristine waterfront of the 1880athe sternwheeler Mary Garratt tied up
before the new Sperry mill. The two
are striking symbols of Industry and
transportation typical of the era. The
ships have long gone, but part of the
mill stands today.

leading cities in the state, only Stockton was under the direct
watch of its founder.
The census gives the ethnic and cultural composition of the
population at this time, and only the Chinese were an identifiable
"ethnic " minority of any size. They were confined to a compact
ghetto just south of downtown and were almost entirely adult
males, with a disproportionate number of adult single males over
twenty-one. This pattern persisted for another 20 years, and then
this new, growing, pioneer community would change markedly in
later years.
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Agricultural Developments and the Economy
The importance of wheat cultivation in 1880 led to a whole new
series of agricultural changes which would restructure the economy, county and city. Wheat farming was extensive, required lots
of land, and li ttle labor, providing the harvesting could be fully
mechanized. Land rich and labor poor defined California at this
time. The demand for agricultural machinery not surprisingly
stimulated its manufacture in the larger towns of this area. Farm
machinery manufacture was protected by sheer distance and isolation from the competitive supply by established makers elsewhere
in the country or abroad. Impressive as the grain trade of California was in the 1880s and 1890s, the demand for equipme nt could
be met essenti ally by a large scale worksho p organization, and
the complexity of the new machinery was not beyond the talents
of those who had made mining machinery in the same custom
manner. The traditions and the forces which determine suitable
industrial locati on stro ngly favored this first upsurge o f farm
machinery production in Stockton. Benjamin H olt was clearly in
the right place at the right time to construct and market wheels,
wagons, carriages, harvesters and other implements to meet the
pressing demands of agriculture.
The grain trade was to have a short life when dramatic changes
occurred in California agriculture about 1900. Wheat had required
no irrigation, but productive intensive irrigation farming was possible provided the state set up organizations to marshal its water
resources effectively. New provisions in the constitution of 1879

and appropriate legislative, judicial and administrative acts,
brought workable water management.
New water districts were formed, the rivers freed from hydraulic
mining debris, floods brought under more control, and marshland,
including the Delta, was reclaimed. Farms of hundreds of acres
could give way to farms of tens of acres. Indeed they often had to
if farmers were to profit from the new system. The value of farm
crops per acre, the price of farmland, the numbers of farmworkers,
and the types of farm machinery all were destined to increase as
a result of these changes. None of these changes could happen
without a growing market for the farm products, itself made possible by population growth and transportation changes which shall
be discussed shortly. The real impact of these changes was felt
in the dynamic years of I 900- I 9 I 0, when the number of farms in
the county nearly tripled, and the average farm size fell by more
than half.
Under these conditions, the role of the agricultural machinery
manufacturers was destined to change. Combine-harvesters would
be sold in greater quantity elsewhere, and a Stockton based firm
would find competition tougher. The decline in profitability of
combine-harvester manufacture would be replaced by new opportunities to build equipment for the new agriculture. Mostly the
small-scale farming of the new system required considerably
more labor (stoop work, planting, picking, packing of fruits and
vegetables), and it is in only much more recent times that laborsaving machinery of great technical complexity and high cost has
finally come in to use. Only in the reclaimed Delta lands, where
organization of drainage districts and raising of capital tended to
preclude the formation of small farm units, did a new opportunity
for major pieces of machinery present itself-the Holt Caterpillar
crawler which would not sink in the wetlands mud. Stockton, with
the Holt enterprises in the fore, was able then to expand its agriculture machinery industry into this new realm, once again in a
strong competitive position because geographical isolation kept
remote suppliers out initially. The control of the manufacture of
patented devices preserved the local company profits, and the
demand for the new equipment and the price at which it could be
sold made a workshop-craftsman system of manufacture feasible.
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The variety of custom-built
wagons for the California
economy are handsomely
portrayed here from the
same catalog.
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In the long run, however, the manufacture of Caterpillar farm
equipment and allied similar machines would logically relocate
once the processes had become mass-production oriented and
were sold on narrower profit margins in extensive national and international markets. And so the history of the locational pattern of
combine-harvester manufacture later tended to repeat itself. The
location of the Holt plant at Peoria, Illinois, in 1909, was the initial
step that illustrates this point. Also, Holt was already expanding
out from agricultural machinery to earth-moving and transporting
machines before World War I.
Along with the new possibilities for farm machinery industries,
the expansion of food production was also made possible by the
introduction of the food processing industry at the turn of the
century, primarily canneries. The new agriculture thus gave the
city a major industry which it has kept to this day, the food cannery, and whatever the changes in field and farm methods, this
has been relatively stable and unaffected in scale, in locational
pattern, or in market and distribution patterns s(nce the early years
of the century.
Finally, the labor required for agricultural growth could not be
found among the local population or the traditional in-migrant
classes, native American or European. Long hours and hard labor
in the fields did not appeal to those coming into California seeking
the Golden State's instant wealth and prosperity. The principal
source of labor for'the new agriculture was Japan, which sent entire families as contract laborers, hard workers who soon began
to buy and settle on their own small farms, much to the consternation of white California. From almost zero in 1890, the Japanese
population of the city equalled the Chinese by 1920, and in the
county as a whole it reached over 4,000, more than three times
·
the size of the static Chinese population.

Stockton in a Wider World after 1900
Stockton was not alone in feeling and resisting the early effect of
the transportation monopoly of the Southern Pacific Railroad.
One of the few cities in the state whose origin was pre-railroad
but transportation based, the city with some resentment accepted
the arrival of the first transcontinental line in 1869. The city had
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Early gasoline powered Caterpillar tackllng the dense tule
vegetation of the marshy Delta
with surefooted authority.
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Classic view of Stockton's farm landscape, a house and farm buildings
on the river bank. All the essentials
of the economy are shown; small riverboat, workhorse of the sloughs,
ready to take produce of orchard,
vine and field to the city and the
market.
~-
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promoted the Stockton and Copperopolis line that same year, but
it failed to reach its destination and fell into the hands of the Southem Pacific. By the 1890s it was widely felt in northern California
that rival and competitive rail lines would do wonders for the
state's economy and release the state from the venal grip of the
railroad. The arrival of the Santa Fe in southern California in 1885
had triggered off the first unbridled land boom there to demonstrate the point. Success finally came with the arrival both of the
Santa Fe and Western Pacific lines between 1902 and 1910, and
the development of a full set of interurban lines to Sacramento,
Linden, and Modesto. Branch lines and roads went into the countryside and the Delta, and the river was still important as a transportation artery. All of these new modes of access turned heads
in the Stockton area; boosterism was rampant, but against many
benefits were to be set some losses.
The ending of the isolation, and the introduction of competitive
and lower transportation costs, opened new markets for the city's
products, but it also opened central California as a market for
producers located elsewhere. Farming benefitted, as we have
noted; fresh, refrigerated, and canned foods could be more readily
and cheaply shipped east. The railroads could bring settlers cheaply, and further develop the new intensive farming. The railroad
companies, among others, had land they were ready to subdivide
into smaller farms and to sell at much higher prices per acre with
irrigation than the prices which had previously prevailed with dry
farming. The city became infected by the euphoria of growth, it
was a civic duty to have land for sale, and settlers came using
low fares promoted by the railroads. The decade 1910-1920 saw
the highest decennial rate of population growth for both the city
and county of any decade in the first century of their existence.
The other side of the coin was that distant manufacturers could
now reach California easily. Not only farm machinery would begin
to suffer, for almost all major American companies, whose principal markets were in the east, and whose corporate structures
were moving towards quasi-monopoly of a given industry, were
able to profit from the huge economies of scale typical of the
burgeoning 20th century industry. They could supply California,
a relatively small proportion of the national market, more cheaply
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than local small-scale manufacturers could. The cost of shipment
to California could be absorbed since most of their output travelled
relatively short distances to nearby markets. It would take special
competitive advantages for California industries even to survive in
a local market, let alone enter the national market by shipping a
high proportion of their output to the east. Thus were destined
to fall some Stockton industries even though the conventional
wisdom of the early years of the century felt that improved transportation could only promote all kinds of economic activity,
manufacturing included. Only in very recent years as the population and personal wealth of California has soared to impressive
levels, has it become possible for major consumer goods manufacturing industry to become important in this state, and now,
unfortunately, Stockton does not occupy the relative position it
did in the urban hierarchy 100 years ago. It was in this competitive
market that the Holt Manufacturing Company was born and grew
to maturity.

The Urban Structure of Stockton from 1880 to 1925

This map Is taken from the
earliest U.S. Geological
Survey topographic map of
the area. It Is an accurate
portrayal of the streets, buildIngs, and surface features of
1912. The original 4 square
mile block of the city, and
the lightly developed new
suburbs, south, east and
north, show well.

As has been noted the city of 1880 was easily contained within the
area platted by Weber in 1850 and extended in 1870. Weber laid
out a city of classic 19th century format: square blocks, wide
streets, standard lots, foursquare within his land grant. Unlike
many who had obtained a major holding via a land grant from
Mexico, Weber was able to retain and control the disposal of his
holding with authority, and although European by birth he was
clearly American in spirit. He sold his land freely to encourage
development. Beyond the limits of the original city (now defined
by Pershing Avenue, and Harding, Wilson and Charter Ways),
Weber had the land grant subdivided into sections following the
framework of the U.S. Public Land Survey, even if his sections
were of smaller dimension. Weber sold off these lands for farming,
and very little of the land marginal to the original city remained
in Weber hands. The size of the platted area, four square miles,
had enough lots to house a city of over 50,000 inhabitants.
At that point, almost all Stockton residents lived within Weber's
city. The land use pattern comprised a compact retail district of
four or five blocks along Main Street, with parallel activity on
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Weber Avenue and Market Street, in the same location as the
present shadow of the former Central Business District. The residential areas fanned out roughly a distance of one mile from this
central area, and, lacing the detailed division by class, income
and caste of the modern city's housing areas, they differentiated
the rich from the remainder only by a tendency for the former to
prefer to live on an arterial street with paving and/or a streetcar
service. The Chinese were namelessly squeezed together in a
small ghetto south of the business district, but no other district
ethnic segregation was apparent. Industry and wholesaling required good transportation access and so were found along the
banks of the Channel and the Mormon Slough, with an embryonic
industrial warehouse district appearing parallel to the north-south
alignment of the Southern Pacific tracks on Sacramento Street.
The first impact of the changing economic scene of the 1880s
was felt in the subdividing process. Weber, as noted above, provided the city with ample land for expansion-and the growth of
the 1880s was amply provided for. In 1889 however, there began a
seven-year spate of subdividing which provided the city with three
major future prongs of suburban growth, extending outwards beyond the city limits for over a mile in each direction. By 1896 the
number of lots available in the Stockton area would have housed
well over 100,000 inhabitants had each one been the site of a
house. This subdivision fever was the first step in the transformation of Weber's city into the modern city, and decisions were
made at that time which have had an ongoing imprint on the
contemporary urban land use pattern of the Stockton area.
The real estate publicity of those times tells of the new sense of
optimism which landowners and businessmen clearly felt. Stockton was promoted as having an ideal climate, farming and
manufacturing potential, and altogether a great future; all this
before the arrival of competing railroads and substantial amounts
of irrigation or Delta agriculture. The urban land boom was over
in 1896, although subdividing continued at a more leisurely pace
for the next 15 years. But, in 1910, with there-subdivision of the
north-east corner of the original city, called "The Oaks," on a redesigned plat and on the last remaining large block of land in the
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When tall buildings were
rare, the high water tank
was a landmark and advertisement. Holt's tower was
no exception. It gave adequate water pressure and
proclaimed the business far
and wide.

original city still held by the Weber family, a second phase of
suburban extension to Stockton was launched.
This second phase was characterized by some careful planning
of tract layout in the north-west corner and adjacent lands of the
city. The principal tract in this area, Tuxedo Park of 1913, is perhaps the most characteristic of the greater attention paid by some
subdividers/ landowners to the design of their subdivisions. At
this time the foundations were laid for the development of clearcut residential sectors in the Stockton housing pattern, with the
middle and upper income housing developing primarily in the
north-west growth sector of the expanding city, while the remaining sectors grew slowly if at all, and were usually shunned by the
middle and upper classes.
Equally, beyond the edge of suburban subdividing, the new
tracts laid out for small farms also developed slowly. Few wouldbe farmers came along ready to work hard like European peasants
on a small acreage, and few could afford the price asked ( $150
or more per acre for land with water). Land reasonably close to the
city attracted speculators who figured that further re-subdivision
and resale of smaller lots at a profit might come sufficiently soon.
Only the immigrant Japanese actually attempted to realize the
possibility of buying and operating small farms, and by 1912 their
substantial presence in intensive agriculture as owner-operators,
rapidly frightened the legislature into enacting the Alien Land
Laws. In more recent years the legacy of this kind of rural subdividing has been inherited by the expanding city, and the somewhat
chaotic land patterns it creates have had ill effects on the formation
of well-ordered suburban housing in the arc of territory extending
around Stockton from north-east through the east and (then) south
to the south-west area of the city. Only to the north-west was farmland largely spared this prior form of land holding.
The Stockton of the decade of most rapid population growth,
1910-20, was the one in which contemporary forms of the city
were substantially defined. To the north-west of the original city,
the Weber estate and other major land-owners laid out well designed tracts, controlled them with suitable restrictive covenants,
and maintained prices. Streetcars extended into this area and
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Qowntown Stockton, lookIng beyond the western .
suburbs Into the Delta, circa
1930. The new courthouse
of 1891 Is to the left. In full
center, on the most valuable
parcel In the city Is the Hotel
Stockton, built In 1910, and
the architectural and gastronomic pride of the city.
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Self assurance expressed In
this proud list of parts, designed to set the tone of the
"booster" annual dinner for
the company staff In the
brand new Hotel Stockton
In 1911.
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provided good public transportation. Steadily the growing middle
class of the city changed its residential pattern from one of diffusion about the central area, or on prime lots on busy inner arterial
streets, to new home sites in the new tracts. Their pattern of relocation can be traced in this active decade of building, from old
Victorian style homes around the city into new tracts such as
Bour's Park, Victory Park, the Sperry, and Cogorno Additions,
Yosemite Terrace, and Tuxedo Park. The home of Benjamin Holt,
a successful businessman, on East Park Street was quite normal in
the 1890s, when many of his status lived in similar geographical
locations. By the time of hi s death it had become somewhat unusual, as the residential patterns o f 1920 illustrate. Other Holt Company officials, and prominent business and professional men had
largely moved to the north-west sector suburbs by 1920.
Active subdivision of land around Stockton slowly wound down
in the mid-1920s at the same time that the Holt Manufacturing
Company was winding down its Stockton activities. By the late
1920s, even though the economic boom still was going strong
nationally, the local stock of land for urban expansion was ample
once more for future needs. The residential pattern o f the city was
now much more elaborate than it had been fifty years before.
Other elements of the land use pattern of the city did not c hange
as drastically during this period. Reliance on public transportation
and the manageable geographical size of Stockton caused the
downtown business district to remain active and prosperous all
through the 1920s and for another two decades. Industrial sites
still required rail and/or waterside locations because the trucking
industry was still in its infancy. Enough land along the waterfront,
and along the railroad tracks had remained for the industrial
growth through to 1920, and, if needed , older housing in these
areas could be purchased for expansion. Thus Hol t was able to
expand continuously and to redevelop the original industrial site. It
can be said, in hindsight, that if the firm had remained in Stockton
it would have sooner or later been forced to take an outlying site,
but this future stage of growth was pre-empted by the relocation
of the firm 's activities elsewhere. Thus the Stockton of the 1920s
combined a land use pattern which retained the existing commercial and industrial structure, and joined to it modern and
emerging 20th century residential patterns.
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Civic Pride and Change in Stockton after 1900
The expansion of the economic life of the c ity concurrently with
the growth o f the Ho lt Company after 1900 was also marked by
some important changes in c ivic life. The style and the visual
fo rm of the frontier city was replaced by that of a mo re modern,
polished character. One can trace these new developments in the
booster mentality which developed in Stockton soon after 1900
when the city was determined to modernize, to profit from potentia l growth which the new transportation connections would offer,
and to upgrade its image. There was a continuous program to pave
streets in the central area, and to assess frontage landholders the
cost of street pavi ng and related improvements. Equally, the city
was concerned with flood problems and fi nally got federal funds
for the construction of the Diverting Canal in 19 10. Stockton was
to be safe and civi lized in appearance.
Interestingly enough, it is possible to make a fairly accurate
reconstruction of the physical form of the ci ty in 19 10, when the
spirit was willing but the changes as yet limited, because the rate
of growth in population had not yet led to significant levels of
su burban development. A surviving Sanborn Fire Insurance Atlas
in the Ho lt-Atherton Pacific Center for Wes tern Studies Library
gives a w onderfully detailed picture of the buildings of the still
compact city; their form, construction materials, uses and dangers.

The Hotel Stockton, built
In 1910, continues to be
relatively unchanged In appearance from this early
photograph.
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Top: Housing for Holt workers.
Above: Skilled Holt workers
machining track links for a
2-ton tractor.
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The dominance of the Holt grouping of industrial buildings shows
how large the enterprise then loomed in the economic life of the
city. Once again one sees a very compact city, very little suburban
development, and a rural hinterland well on the way to intensive
cultivation through the irrigation and reclamation districts. The
city directories for the same year, 1910, add the human dimension.
Altogether; as late as 1910, Stockton conformed to the urban structure and social pattern in an earlier period; most workers at the
Holt installations were within easy walking distance of work, as
were the few executives. The social peers of the latter also usually
lived within walking distance of the city's central area. Only the
odd brave soul, ranking among the higher skilled workers, lived
in an outer suburb and in almost all cases on the car line, thus
being able to use the streetcar to ride to work.
Compact within its original city plat Stockton was a well integrated community of human dimension, and perhaps, most surprisingly of all, somewhat like a medieval European city. It was
separated from its suburbs to the east and north, by a pseudomoat, the mid-street drainage canals which kept sudden rapid
run-off from flooding the city but which exacerbated the flood
problems of the inhabitants of the eastern suburbs of Fair Oaks.
In the following ten years, the 1910s, both Stockton and the Holt
business reached heights of prosperity previously unequalled, and
not seen again for a long time. During this decade, urban growth
resumed with a new phase of subdivid ing, already noted, which
reflected in part the diffusion of new ideas in city planning and
urban design. By 1920, the set of new elegant housing tracts north
and west housed the city's upper and middle classes in a class
and income based sector; and this included the leading officials

Right: The Holt baseball team In
1910. Playing In the Tokay League,
and "last on the list", they recovered
to tie for first with Lodl at season's
close only to lose a 121nnlng game
3 to 1. This team both played and
worked hard, succeeding In both.
Below: The Holt band leaving by ship
for the showcase exposition of the
New West, the Panama-Pacific International Exposition, 1915.
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of the Holt Company, all of whom had moved out to the Sperry
Tract, or Bour's Park, just north of Harding Way, on Hunter and
El Dorado Streets.
The city pursued civic objectives with greater vigor, and the
municipal interest in parks and recreation is a typical local example
of a nationwide trend among progressive cities. The participation
of Holt employees in the social life of Stockton was constantly promoted through holiday celebrations involving tractors and floats,
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and with such organizations as the Holt Caterpillar Band, the Holt
Glee Club, the Holt baseball team, and in the town ceremonies
and parades of the World War I era.
Finally, in 1916, the city recognized that its original boundaries
were no longer realistic, and moved to add the suburbs before
they became too populated, annexing most of the areas which
had been subdivided in the land booms of the period 1889-1896.
Because these areas were destined in the long run to become housing areas of lower income groups, and because middle and upper
groups were tending to congregate in the unincorporated north
and west suburbs, this enlargement of the city boundaries only
started a trend which has become fam iliar in more recent times;
the major city includes the lower income residents on the whole,
while the wealthier find a haven in the unincorporated suburbs.
When Benjamin H olt died in 1920, the city was at the crest of
a wave with respect to its self-image and its plans for the future.
Unfortunately, the death of its leading industrialist, followed by
the loss of its leading industry in the decade to follow, tempered
the high hopes of 1920 fairly quickly. By the end of the 1decade,
the Byron Times had ceased to publish its annual booster edition
to promote Stockton and the Delta. Subdividing had died out
except for the ongoing efforts of the J.C. Smith Company, which
had lured the College of the Pacific to the city in 1924, and was
slowly, steadily platting its farm lands in the north-west and Country Club districts as demand required.
Stockton, once the agricultural machi nery manufacturing business had gone following the laws o f locational economics, to a
financially more appropriate setting in Illinois, had to look to those
industries which were favored by the California farmland setting.
They did exist, and they could be dramatically developed by the
same kind of enterpreneurial skill that characterized the earlier
growth of the Holt Manufacturing Company. And the city had only
to wait until the mid-1930s for the arrival of Tillie Lewis, and the
launching of a second local industrial empire, the Tillie Lewis
Foods-right at home where it sho uld be, in Stockton with its rich
farm hinterland with great vegetable and fruit products for the
cannery business.
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Panama -Pacific International Expo•ition bao
awarded Grand Prize• for tbe Caterpillar "'\::::
T ractor and the Caterpillar Harveoter. Only
one Grand Prize io awarded in eac!. ~I•••tbe ratin~ i• made on tbe al.ill in invention,
on tbe value to tbe world and to a~riculture,
and on •imilar points.
Sud l or Bulletia C

309, whielr tivu fuJI iJor-

matioa about tL• Cate-rp liar Tnctor, or a•k lor
Jiteratur• oa ou.r harvutc:r Jioc.

~
7ktloltrfa~G. ~
SlocldOI\ Calif.
Peoria. 111
Spokane,

Above: the "booster" spirit
exemplified by the proud
list of prizes won at San
Francisco In 1915. Left: the
employees at leisure. The
Caterpillar Band posing before their Employees' Club
House In 1915.
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ERPILLAR GOES TO WAR
The "Great War" from 1914-1918 brought renown to the Holt
Manufacturing Company and prosperity to both the Stockton
and Peoria plants. The company claimed direct and indirect responsibility for the production of nearly 10,000 tractors for wartime
use-more than 5,000 manufactured by Holt and a few less than
5,000 "built for the U.S. Government by other manufacturers under
Holt Patent License and Holt supervision."
With understandable hyperbole Murray M. Baker, a vice president of the Holt Manufacturing Company, shortly after the war
described Holt's contribution to the war effort as follows:
As time passes and the great forces of the war are seen in their true perspective, the Allied nations will all feel that they owe a particular debt of
gratitude to Benjamin Holt who not only made possible the "tank," but
whose Caterpillar Tractors hauled the heavy artillery on every front from
the English Channel to Switzerland, in the Italian Alps, on the Piave, in
Macedonia, on the deserts of Palestine and Mesopotamia- wherever British, French and American armies fought. No other machine in the entire
military equipment more fully measured up to the tremendous responsibilities; no other machine did more to win the war than the machine which
Holt designed and perfected for the use of farmers and industries throughout the world.

Parade down East Main Street, Stockton, to commemorate the Swinton
visit.

In the year the war ended, Benjamin Holt was sixty-nine years
old, well beyond the peak of his inventive powers but still an
active figure in the Company. The Holt Company's many innovations and developments in tracked vehicles in the war years were
not primarily the product of "Uncle Ben's" genius, but all were
adaptations to his original designs. His inventions were still the
nucleus about which the Company had grown, and the war served
to push the Company to new heights of commercial success,
bringing fame and honor to its founder.
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Old and New Problems of War
World War I, fought amidst the great technological advances of the
early twentieth century, brought new technologies to the battlefield with remarkable rapidity, and the war was responsible for a
heightened stimulus to their advancement. On the European continent both sides prepared for a war of unprecedented mobility.
The Germans planned to take advantage of interior lines and a
highly developed railway network to move troops rapidly between
the eastern and western fronts. On the eastern front they realized
the tactical potential of the railways brilliantly against the Russians at the Battle of Tannenberg in August of 1914. The Germans'
Schleiffen plan for the western front envisioned a bold turning
movement through Belgium to compress and destroy the French
forces behind Paris. For their part, the French planned to use their
mobility to encounter the Germans at the French and Belgian
frontier in an immense meeting engagement which would hurl
the invaders back with the ferocity of their attack. The British
used their vaunted mobility at sea to transport forces to France
in time for combined action with the French and Belgians.
The European wars of the mid-nineteenth century and the
~A.. merican

Ben Holt, president of the
Holt Manufacturing Company, as he looked at the
time of the Great War.

62

Civil War firmly established the railroad as the centra!

feature of a system of strategic mobility on land, but in World War
I the crucial western front quickly fell into stalemate with neither
side able to use strategic movement as a means to victory in a
situation where tactical or battlefield mobility was lost owing
to the ability of the machine gun to overwhelm exposed infantry in
the attack. Unable to attain a decision, the massive armies on the
western front soon faced one another along a continuous line of
protective trenches from the English Channel to the Swiss border.
Both sides received adequate supply through their extensive railroad nets, but they were immobilized on the battlefield where the
machine gun and improved field artillery, using modern fire direction techniques, made the forward movement of infantry, much
less cavalry, virtually impossible.
This battlefield situation posed two major problems for the
contending armies. First, there was that of the allocation and
distribution of equipment and supplies along the whole length
of the long battle line. Second, there was the essential problem

upon which the final outcome depended-breaking the stalemate. The marri age of the recently perfected gasoline engine
and the Caterpillar tread in a relatively lightweight maneuverable
tractor, which could traverse rough or soft terrain, soon caught
the attention of a few perspicacious military men as a possible
solution to both problems. Benjamin Holt's Caterpillar Tractor,
developed to permit agricultural use of the marshlands in the
Sacramento-San Joaquin River Delta, was qui ckly accepted as
an agricultural tool in many parts of the world in the decade
preceding the war. The Holt machine was at that moment the
highest state of the art and readily accessible to military technicians. The Holt tractor mounted a reliable gasoline engine and
used a track system that performed well and gave the machine
superior flotation characteristics, but Holt's major contribution
was the development of a clutch and brake steering mechanism
which set an industry standard for controlling the clumsy "cats."
It took relatively little acumen to perceive that the Caterpillar
Tractor had flotation, haulage and climb capabilities superior to
animals and wheeled vehicles in cross-country movement, and
the Allied camp was fairly quick to utilize Holt tractors as artillery
prime movers, cargo haulers, and in military engineering.
On the other hand, solution to the overriding problems of stalemate through gasoline powered tracked vehicles required vision,
invention, time and money. When the current means to pierce the
enemy lines proved unavailing, the door to innovation opened. As
the stalemate persisted both sides increased the number of weapons at the front as their factories spewed out tons of war materiel,
and the railways quickly moved them forward. The approved solutio n was, at first, to mass unprecedented numbers of men and
weapons at suspected weakpoints in the enemy line and overrun
their trenches in frontal assault by the sheer weight of men and
metal. In spite of repeated, disastrous failures and the sacrifice of
millions of lives, both sides continued this fruitless butchery to
the very end of the war. The German bid to break the stalemate
by introducing gas warfare proved insufficient for the purpose.
Gases were difficult to control and the Allies developed reasonably effective counter-measures. It was in this situation that the
gasoline propelled Caterpillar Tractor metamorphosed into the

A mud pit at the Stockton
plant used for testing climb
and stability of Caterpillar
tractors under battlefield
conditions.
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armed and armored combat vehicle known as the tank. Most
experts still agree that this vehicle proved to be the decisive
factor in breaking the stalemate on the western front.

The Introduction of the Tank
The essential problem the tank's designers sought to solve was
that of battlefield mobility. To allow Allied infantry to move (when
the enemy could not) was the key to victory. To do this the vehicle must not only propel itself over natural and man made obstacles, but also it must offer a measure of protection to the crew,
and it must be armed with weapons suitable for neutralizing the
dreaded machine guns. Only then could Allied infantry, the sole
arm to seize and hold ground, advance to destroy the cohesion
of the enemy defenses and push on to victory. These early tanks,
slow, vulnerable and unreliable as they were in comparison to
modern armored vehicles, still embodied to a degree tactical
attributes of the modern tank-mobility, firepower, shock action
and armor protection.
Using the hindsight that blesses all historical research, it is plain
to see that the military situation in France and the level of attained
technology at that time foreordained the appearance of the tank.
The Holt Company contribution was that it produced a superior
tractor, a model from which research and development could
proceed. Also, the Company officials and engineers pursued the
development of traction engines and military armament with outstanding results, not only during the years of the war but also into
the decade of the 1920s after hostilities had ceased.
Actually, the consideration and use of gasoline-powered vehicles
for military purposes predates the war by many years. However,
the inefficiency and unreliability of earlier machines, together
with the stubborn weight of military tradition and proved performance of horses and mules, slowed their acceptance. As war
loomed in Europe and the pace of military preparations quickened, however, it is not surprising that recent mechanical and
technical developments, including the Caterpillar Tractor, should
The first "high speed" Holt tractor designed especially for the United States
Army. Note peculiar tread design for ease of movement on wet ground.
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MANUFACTURE OF TRACTORS BY HOLT MANUFACTURING CO. AND LICENSEES IN WORLD WAR I
Tractor
Type
Tons

H .P.

Able to Tow
Artillery
(approx.)
mm.

ln.

Holt

Other•

Federal
2.5

12

75

3

Interstate

G.B.

6

18

4

40

45
10

105

f-55

120155

4.7

427

6

2103

87
7
1

1477

Maxwell

2193

2193

Maxwell &
others of
Dayton, 0 .

225

225

225

74

(427)

2102

(2803)

700

3230

1
1

1362

20

120

240

9.2

676

Grand Total

9771

=

5082

155200

68

352

700

1810

75

94

2

1477

43

15

u.s.

7

63

60

Russ.

20

4689

1651

3673

63

18

60

370
433

676

370

80

7670

9771

243

+

Remarks
*Licensed to produce
under Holt patents

Reo

Chandler

12

Fr.

87

3
5

Totals

Manufactured for

Manufacturer

1810

Developed by Holt
engineers in coo rdination with the U.S.
Army Ordnance Dept.
The "6 ton spec ial tractor"- chassis for the U.S.
Renault t ype 2 man tank.
Model for th e French
tanks. Tested at Ft. Sill
by U.S. in 191 5.
Improved 10 ton cat.
French also used 60's
requisitioned from large
estates in No. African
colonies.
Tested at Rock Island
Arsenal by U .S. in 1915.
Grand Total

catch the attention of military establishments if only to prove
them inferior to what they were using already. It was the AustroHungarian government, in search of a prime mover to pull the
new heavy siege artillery produced at its Skoda works in Pilsen,
which first arranged for demonstrations of Holt's tractor through
the Company's representative in Hungary. Tests in 1912 and 1914
proved the absolute superiority of Holt's Caterpillars to any other
means of traction, and the later test was a triumph for Holt over
Porsche and other erstwhile European competitors. The Austrian
government accepted them as their heavy artillery prime mover and
placed orders to purchase a quantity; but at that moment the war
intervened to cut all contact between the Holt Company and the
Central Powers. In the meantime, at Magdeburg the Germans witnessed tests of the Holt Caterpillar and disdainfully pronounced it
"of no military importance." This facile judgement cost them dearly
later on when they found themselves far behind in tank development at the crucial turning point in the war.
When the war began, the British, French and Russian governments all ordered Holt tractors for use in materials handling,
supply movement and artillery traction. The vast bulk of the 10,000
Caterpillar Tractors produced by Holt and Holt licensees for the
American and foreign armies throughout the war performed no
true combat role at all. However, were it but for their supply; transport, and military engineering functions alone, Benjamin Holt and
the Holt Manufacturing Company would have made a signal contribution to the Allied war effort.
According to company Vice President Baker, the Allied armies
quickly realized the need for Caterpillar traction.

Tank destroyed on the battlefield of northern France In
World War I.

In September, [1914] Holt engineers went to England with a standard farm
Caterpillar and astounded the British artillery officers with a series of tests
covering hundreds of miles over difficult country. Thereupon the Caterpillars
became a definite and highly important factor in the organization of the
whole British army; orders were placed for all the tractors Holt had available, and manufacturing orders in increasing quantity continued for four
years.. . . England bought thousands of 75 and 120 horsepower Holts-used
them in France, at Gallipoli and Suez, in Mesopotamia, Palestine, East Africa.
France bought "forty-fives" and drew in the "sixties" from the big estates in
Tunis. Russia likewise ordered a quantity.
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Above: French Renault tank.
Holt designs contributed to
Itt development. Left: Holt
Caterpillar tractor used as
prime mover for French
medium field artillery piece
somewhere on the western
front. Holt supplied all
major Allied powers with
tractors for this purpose.
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A Saint Chamond tank haulIng a German artillery piece
captured on the French
Front. The tank was a frightening new machine for the
German Infantry men.
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the realization of their composite ideas in the first successful
tanks. But Britain's early tracked combat vehicles, the "H.M.S. Centipede" or "Little Willie" and "Big Willie" or "Mother" were both
developed and produced by the William Foster and Company, Ltd.,
of Lincoln, England without direct reference to Holt designs.
Neither the purely experimental "Little Willie" nor "Big Willie,"
later Britain's Mark I tank, used any parts of American manufacture.
As a matter of record, the British government ordered Foster to
use a pair of American tractor treads (not of Holt manufacture)
in the design of their first experimental machine. These tracks
proved so unsatisfactory that they discarded them and designed
a better set of their own. If individuals can be singled out as inventors of the first tank used in combat, the honor belongs jointly to
Sir William A Tritton of Foster and Major Walter G. Wilson of the
British Army who worked together at Foster's Lincoln plant.

The French began to develop tanks almost simultaneously with
the British. That the British Mark I appeared in the fi eld first owes
more to the impetuosity of General Sir Douglas Haig, who, wasting
the precious element of surprise, employed them in combat on
the Somme prematurely before sufficient numbers were produced,
than to any superiority of British technology. The British designed
a track that circumscribed the perimeter of the entire vehicle while
Colonel (later General) J.E. Estienne's Schneider and its successor
the Saint Chamond, adhered more closely to the configuration of
the Caterpillar Tractor by mounting the armored hull on a tractor
chassis of conventional design. There is little question these models came basically from Holt as did the later Renault light tank:
Following the British design was the French Saint Chamond "tank", evolved
by French engineers from and containing the essential elements of the 45
H.P. Caterpillars which Holt had furnished in large numbers to the French
armies. This " tank" comprised an armored body mounted on a typical Holt
type chassis, as distinguished from the British design on which the track was
carried over the body of the machine.

More than any other person, perhaps, Murray M. Baker was responsible for the legend that Benjamin Holt invented the tank Baker,
proud of Holt's wartime achievements and anxious to enhance
the reputation of the Caterpillar business was quick to insist that
the Holt machine was the basis for the British tanks. In the jingoistic
atmosphere of the day Americans were conditioned to believe,
and newspapers quick to echo, Baker's intimation. The famous
editor of the New York Journal, Arthur Brisbane, a great admirer of
Holt and his machines, and many other editorialists gave widespread credence to the idea that the British tanks were nothing but
Holt Caterpi llars. General Swinton, who could legitimately assume
credit as the spiritual godfather of the tank, further promoted the
legend by publicly ascribing to Sir Hiram Maxim, American inventor
of the machine gun, the development of that most pernicious of
modern weapons and that Benjamin Holt, American inventor of
the Caterpillar Tractor, had provided the antidote. For the remainder
of the war Benjamin Holt understandably became a darling of
local patriots of whom there were many during that wartime era.

General J.E. Eatlenne, the
man moat responsible for the
development of the French
tanks.
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The British Super-Dreadnoughts of the Land
In September, 19 16, the military reports and the newspapers began
to describe the impact of this awesome new machine. The language to convey its nature was rich and excessive-traveling forts,
land-monitors, "Willies," new juggernauts, land-dreadnoughts,
mobile fortresses, steel tortoises, prehistoric monsters, and toads
of vast size. Accounts from that time best express the sentiments
of contemporaries like one editor who opined that the tanks gave
the impression that they may have come straight from the pages
of H.G. Wells or Jules Verne:
They knock down tress like match-sticks, they go clean through a wood;
they cut up houses and walk right over them; they stamp down dugouts like
wasps' nests, and climb the barricades like elephants.

All this was done in a gait described as a waddle, or a crawl, walk,
or lollop.
The British soldiers found the new strength of the tank to be a
great advantage, particularly when combined with "aeroplanes"
flying over German trenches. The London Evening Star reported
the September offensive:
The scenes, when the huge steel monsters charged the barbed wire and
vast birds flew along the German trenches, must have recalled the terrors

of prehistoric man \vhen dinosaurs and pterodactyls assailed his primitive
cave-dwelling.

Map carried In The Literary
Digest for September 30,
1916, showing the area of
the Somme offensive where
the tank first appeared on the
field of battle. For secrecy
during shipment of the new
machines In 1916-1917, the
British let people believe
they were water tanks (reservoirs) destined for troops In
Egypt, and the new word,
'tank,' was coined.
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And, press accounts soon began to enlighten readers with the
tremendous military advantages of the new weapon.
German reaction was immediate. A captured officer said:
There was no standing against that sort of thing. Of course we surrendered
- those of us who were alive. We fired at a tank with our rifles. Our m achine
guns turned loose on it. But the bullets were only blue sparks on the armor.
We thought the British slow and stupid, despite their courage and stubbornness, and they gave us a surprize like this!

The earlier disdain of the German military for the Caterpillar had
vanished by 1916.
The United States was not into the war yet, but Holt officials,
particularly Murray M. Baker at the Peoria plant, and the American
press were quick to claim that the tank was basically built from an
American farm tractor of the Holt Caterpillar make. The Brooklyn
Eagle added to this:

It is one more important contributions that this country has made to the
fi ghting equipment of the European belligerents. To the submarine, the
aeroplane, the telephone, the electric light, the Lewis machine gun, and
numerous other inventions, is added this new engine of destruction. As is
the case of other inventions, the Europeans have taken the American idea
and developed it to suit their purpose, but the fact remains that we have
given the Old World most of the machines with which they are now destroying each other.

Baker and the press thus fed the legend that Benjamin Holt
"invented" the tank.

The United States Army Adopts the Caterpillar
The United States Army, under less pressure, perhaps, than contemporary European forces, was particularly slow to recognize the
value of transport systems employing the internal combustion
engine. They rejected the use of trucks after the maneuvers o f
1912 with the finding that motor trucks were unreliable on country roads. Beginning in 1913 the Holt Manufacturing Company
made repeated unsuccessful attempts to interest the War Department in their Caterpillar tractors until, finally, in May 1915, ten
months after war broke out in Europe, the military authorities
allowed the Holt Company to demonstrate its machine at the
Rock Island Arsenal-the costs to be borne by Holt.
This test at the Rock Island arsenal is significant because the report made
to Washington impressed the fact that the Caterpill ars were actually able to
haul guns and ammunition through mud, up steep grades and other places
where neither horses nor any other kind of motive power could handle the
equipment. The "75" [horse-power cat] easily proved capable of handling
two complete sections of 6-inch howitzer material through very wet gumbo
soi l, and was pronounced capable of handling at least one section anywhere under war conditions. (This, of course, was only what the "75s"
had for months been doing in Flanders.)

General J.J. Pershing at left
with others watching the teatlng of the Holt Caterpillar
for use In Mexico against
VIlla. Thlsla the first lnatanee
of the U.S. Army using the
cats In field operations.

This and later tests at Ft. Sill, Oklahoma, apparently convinced
the Army, for it then moved quickly to motorize. By 1916 the Ninth
Field Artillery Regiment, equipped with Holt prime movers, became the first fully motorized unit in the U.S. Army and, perhaps,
in the world. In 19 16 and 19 17, Holt Caterpillars accompanied
General John J. "Black Jack" Pershing on his exped ition into
Mexico. The expedition to capture Francisco "Pancho" Villa was
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a fool's errand, but it conclusively proved the essential work of
motor transport. The Americans supplied the entire expeditionary
force by motor vehicle, and the Holt Caterpillars played a conspicuous role in supply and engineering work, performing prodigious
feats in all kinds of terrain and every kind of weather. Once again
the adaptability of Holt equipment to meet new physical conditions
was demonstrated in the dusty, sandy terrain of arid north Mexico,
even though Pershing's mission to punish Villa's revolutionary
forces for raiding American border towns failed.

Above: Experimental model
of a 155 mm. self-propelled
howitzer at the Holt plant In
Stockton (ca. 1918). Left:
Lightly armored Caterpillar tractor before the Holt
plant In Peoria (ca. 1918).

The Holt Contribution to the United States War Effort
The Holt initiative paid handsome dividends to the Company after
the United States entered the war. By 19 17 Holt had the confidence
of the U.S. Army and the contacts in the War Department to bring
in lucrative war-time orders. The Holt machines were held in such
esteem that a government call for bids on a tractor con tract of
August 19 16 speci fied " the Holt 45-horsepower Caterpillar or its
equal. " The War Department let sixty-six contracts to H olt in the
war and the Company produced almost 3,000 tractors for the
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Left top: Ben Holt's nephew, Pliny,
with officers of the U.S. Army Ordinance Corps. Pliny E. Holt worked
full time developing self-propelled
artillery during the war. Left below:
British General Swinton salutes
Ben Holt and the employees of the
Stockton plant during his visit, April

22, 1918.

government. Approximately two-thirds of these were 55 horsepower "cats", but there were a substantial number of larger 75 and
120 horsepower machines as well. As a result, both the Stockton
and Peoria facilities expanded greatly. Stockton built the motors
and Peoria the tractors, while final assembly took place in Peoria.
Even with expanded facilities Holt was hard put to satisfy American, British, and French orders simultaneously. Actual production
at times fell seriously behind production schedules. Problems
with U.S. and foreign government inspectors and difficulties with
the inferior performance of some subcontractors complicated the
problem, but all in all, the Company's war work was an immensely
successful undertaking, profitable to the Company, economically
stimulating for Stockton and Peoria, and a highly significant contribution to the Allied war effort.
The Holt Manufacturing Company's second great contribution
to the U.S. war effort lay in the field of research and development.
During the war the Company "placed its entire facilities, inventive,
engineering, and manufacturing, at the government's disposal."
Holt engineers in cooperation with the U.S. Army Ordnance
Department developed the small 2V2 and 5 ton tractors for towing
light artillery pieces. (The European armies had confined the
use of Caterpillar-type traction to medium and heavy artillery.)
Later, in answer to the need for an American light tank they also
aided in the development of the "6 ton special tractor" which followed the French Renault design. Holt also participated in work
on two light tank prototypes and the Mark Vlll, the U.S. Army's
most powerful tank which weighed 35 tons and was powered by
a 400 h.p. gasoline engine.
The Holt Company also took the initiative in the design, development and manufacture of tracks to replace conventional rear
wheels on trucks. The U.S. Army Signal Corps employed these
forerunners of the World War H half-track extensively for the movement of transport balloon units used in aerial observation. Even
before the U.S. entered the war Holt began work on self-propelled
Caterpillar gun mounts for artillery weapons. Holt delivered the
first of these experimental guns to the U.S. Army in 1917, and subsequently Pliny E. Holt left the Company to devote full time to
work on the project with the U.S. Army Ordnance Department.
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This effort culminated in the remarkably successful 8 inch selfpropelled gun. A large manufacturing program for self-propelled
heavy and light artillery was fast nearing completion at the time
the Armistice was signed, and it is safe to say that this would have
produced a military effect of the most outstanding character, as it
did, indeed, in World War II.
The Holt contribution to the war was enormous. The Caterpillar
Tractor was a Holt product; the tank was its logical extension. And,
many of the machines developed by the Holt Manufacturing
Company for use in war directly or employing its designs as
models, such as the tank, the half-track, the track-mounted selfpropelled artillery weapons, never developed to full potential in
World War I. It was not until World War II, a war dominated by
mobitility of action, that Holt's lasting influence and essential
impact on modern warfare could be evaluated.

Parade down East Main Street, Stockton, to commemorate the Swinton
visit.
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ENJAMIN HOLT-THE MAN
By the end of hostilities in World War I, Benjamin Holt, the last
surviving member of the Holt brothers of California, had achieved
great recognition and world-wide renown for his many mechanical
inventions and improvements in the field of agricultural, transport,
and earth-moving machinery. In fact, he and the Holt Manufacturing Company were at a peak of growth, creative invention,
productivity; and importance as a result of meeting the challenge
to forward the cause of the Allied powers in that "Great War"
through the production of Caterpillars and other equipment after
August, 1916.
By January, 1919, Holt had reached his seventieth birthday,
and he could look back with immense satisfaction to the thirtysix years of innovative and constantly expanding productivity
that had marked the period since his arrival at Stockton in 1883.
In retrospect, those years had enabled Benjamin Holt and other
early local economic leaders to contribute heavi ly to the opening
and settlement of the great Central Valley of California. Through
their talents the land was brought under rich cu ltivation for the
United States, and many of their machines and businesses went
on to make significant impact on the rest of the country and the
world beyond Stockton.

Constant Adaptation and Continuing Expansion

Near the end of his life,
Benjamin Holt was equal to
the challenge of a new machine- the flying machine.

In the case of Benjamin Holt, each successive mechanical innovation brought general acceptance, and each new challenge to
derive greater production of food or construction of projects for
the improvement of water supply, building of roadways, or the
transporting of crops, ore, and lumber led to ever greater growth
and further adaptation to human needs. The Stockton Wheel
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ONE
Gderpillar

Holt.builds

T

HOU SANDS of owners in thirty
countries have nothing but pr aise
for thewonde rfu lCaterpiUatTractor - nothing but praise for its design and
for the sound mechanical constructioo
of it.
The famous Caterpillar track, plus the
Steady, powerful, economical ~tcrpillu m().
t·or {built entirely in the Holt shops), plus the
best of materials, workmanship and inspc<.o
tion throughout-these have made the Cater..
pillu the foremost tractor of the world today.
O ther tracton, lacking one or more of these
elements, cannot achieve the same succcu.
There's only one Caterpillar-Holt builds

it. Don't aay Caterpillar unless you re£cr to
this tractor.

This advertisement from the
Pacific Rural Preu (1917)
shows the attempt by the
Company to regain Its prewar markets.
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Company of 1883 gave rise to the first Holt combine by 1886, and
within four years it was powered by a Holt steam traction engine
and adapted the following year to use as a side-hill harvester. In
1892, the Holt Manufacturing Company was born with Benjamin
Holt as president, and in the following year the company began
to expand sales outside California into Washington state and then
to other states. A harvester was shipped abroad-to Australia-in
1894, and more machines went out to Canada, Spai n, Mexico,
Argentina, Cuba, Europe, Africa, Java, and into twenty foreign lands.
The years from 1904 to 1909 brought deep-seated developments
that stimulated and expanded Company operations. The construction and final production model of the steam track-type Caterpillar
from 1904 to 1906 gave Holt and the world a remarkable machine
that cou ld be used widely over the face of the earth and in its
many climates. By 1908, the gasoli ne traction engine Caterpillar
and a newly-designed ore wagon were adopted for hauling equipment, materials, and for earth-moving work on the dry deserts of
the Los Angeles Aqueduc t Project, and the basically agricultural
application of Holt machines moved dramatically into the early
and very profitable phase of ear th-movi ng which later was to be
its most important use. Another large market was opened with
the Los Angeles project too.
Holt already had a production plant at Spokane, Washington,
to serve the great Northwest, but, in 1909, the oppor tunity arose
to purchase a second production plant at Peoria, Illinois. This
new expansion was initially aimed at making the Holt Company
the first large West Coast company to move into the industrial
heartland to the east, and it began w ith relatively li ttle fanfare. The
central location in the Midwest gave direct access to the heart of
national wheat and grain production, as well as the iron deposits
of the nation. The Stockton Daily Evening Record ( September 25,
1908) was already editorializing on both the potential in expansion and the central importance for Stockton:
The "Caterpillar" will without question become the greatest advertisement
th at Stockton has ever had for achievement in mechanics, not excepting the
combined harvester, for the new tractor engine will be used in all parts of
the world, in the tropics and in the frozen north, and every one of them
will bear the label of Stockton manufacture.

From the 1890s the Company grew from a handful! of
workers (left) to a plant that
covered several city blocks
as seen In this photo.
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working up from heading the parts area; Russell S. Springer served
from the machine shop to ultimately become a vice president by
1925; Dan N. Gilmore was long recognized as a great salesman
and finally as an officer and director of the company; Murray M.
Baker headed the Peoria operations and fill ed a vice-presidency;
O.H. Eccleston served the company for forty-eight years as auditor;
and Willard E. Shepherd began as an office and mail boy; becoming later a plant manager. Many other leaders, men of inventive
capacity and great creativity; talent, and loyalty also served in the
ultimate success of the Com pany.

World War I and the Postwar Era
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These men and Benjamin Holt had brought the Company through
nearly three exciting decades, but, unfortunately World War I had
two faces for the Holt Manufacturing Company. Popular interest is
immediately caught up with Holt's contribution to motorized military and transport equipment that was of such basic strategic
impact in bringing about an Allied Powers victory. That develop. ment brought immense growth, production, employment, and
profi ts, all of which accompanied and benefitted the development
of the Stockton community by 1920.
But, the other face oi the postwar period was one of the defl ation
after 1919 when Holt Brothers was confronted once again with an
array o f new economic challenges arising out o f overexpansion of
company plant and resources in order to respond to the wartime
demands of the Allied nations. At the end of hostilities, the Uni ted
States government ended its military contracts on the one hand,
and it seemed to harm potenti al tractor sales by disposing o f
several thousand machines to American road districts as war
surplus; fortunately; it appeared later that the tractors d id such an
excepti onal job in roadbuilding work that the net result was to
create a new demand for such equipment that probably compensated for any loss of sales. However, there was a general drop in
the demand for farm machinery in the agricultural sector, at the
same time several hundred new manufacturing companies had
appeared on the American industrial scene during the conflict.
The Holt people had neglected the home markets and sales and
distribu tion were lacking in the face of this unprecedented com-
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General Swinton urges:
"Let's build a war machine
along similar lines that will
climb to best Hell." (California Cultivator, 1919)
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Making Road Funds Go Further
Cost figures prove that the Holt "CaterpilEarthmoving and roadbuildIng were major postwar
markets. The cat above
operated In Polk County,
Texas, while the ad urged
use of the cat on the farm,
ranch, mine, oil field, and
In lumber. (Tractor and
Gaa Engine Review, 1921)
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lar"• Tractor can be used profitably in more
phases of road work than any other method
or machine ....,..__ That's why hundreds of
new "Caterpillars"• are getting into
action this spring on road work all over the
country ~ Used singly or in fleets, the
savings a "Caterpillar" • will effect are e normous ~ Because of its speed, power,
fl exibil ity an d endurance, " Caterpilla r"•
supremacy is solidly established for all kinds
of road work~ Now is the time to act
~ The road funds you can save with
"Caterpillars"• this season will more than
pay for the equip m cnt ~Write, telephone
or win~ for further information.

petition. The Company was finding difficulty in securing investment
capital at that time.
In retrospect, it is tempting to view the war years as a period of
time that was unforeseen, but temporary, and to see that period as
one of rather spectacu lar health for the Company. One wonders
whether there might not have been a change in the national location of tractor headquarters earlier than 1925 had war not artificially provided such an exciting alternative. This view is especially
attractive when one adds to it the impact of the death of the
founder in 1920 at Stockton.
Any number of fundamental changes had taken place in terms
of plant location by that time. Holt machines had been introduced
to national markets, and important production plants had been
established at Spokane and Peoria. Also, international markets
were opened from the turn of the century, and they provided great
sales potential for agricultural and earth-moving vehicles. California
was a state that sat on the western fringe of American industry
and Atlantic-related markets, remote from the industrial and transport centers of the nation. Grain production declined in California in
the first decade of the 1900's, but it thrived in the region adjacent
to Peoria, Illinois.
At that same time, rail transportation patterns had changed
considerably, and transportation costs became more and more
important as a factor in the sales and distribution of machines in
the United States and abroad. Simultaneously, the new agriculture
of the San Joaquin area was changing away from the very base
upon which agricultural machinery had first supported the rise of
the Company with its harvesting and other grain-related activities
before about 1910. And, finally, the death of Benjamin Holt in
1920 removed a great, stabilizing force that had always supported
Stockton as the home and headquarters of the Caterpillar Tractor.
By 1925, an entire set of circumstances led to a Company decision to merge the Holt Manufacturing Company of California with
the C.L Best Tractor Company of San Leandro, California. The new
company took the Holt name, the Caterpillar Tractor Company,
and it was a merger that consolidated several Holt subsidiaries
like the plant at Stockton and at Peoria, the Hauser and Haines
Manufacturing Company (Stockton), the Aurora Engine Company

This cat Ia moving a bunk
house, a string of gang
plows, and a water tank.
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(Stockton), and the Canadian Holt Company, Limited (Calgary
and Alberta). The Company directors under C.L. Best as chairman, decided to center the activities of the new company at
Peoria, which had begun in 1909 as an attempt to extend the
western Holt Company toward the eastern markets. So, after
nearly sixty years, the Stockton interests did not cease, but they
did merge with the Best Company and their long and highly productive history at Stockton, like the life of Benjamin Holt, came
to an end.

Benjamin Holt and Stockton
Since the founder and heart of the Company had been dead since
1920, Stockton had now lost both its leading industry and its
world-famous industrialist within a period of less than five years.
Benjamin Holt had liked and boosted Stockton, even though he
had for years traveled widely throughout the world and could
certainly have felt otherwise had he chosen to do so. Typically,
when British General Swinton opened his remarks at Stockton in
that famous meeting of 1918 by saying he was glad to be in Stockton and to meet Benjamin Holt, the latter replied:
General Swinton, you couldn't have come to a better country. I've traveled
around considerable, and I've come to the conclusion that there's no finer
spot. Welcome to California.

+•
+

Benjamin Holt In September,
1894, young, recently married, father of a growing
family, and a rising Industrialist.
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Holt came to Stockton as a bachelor in 1883, but on December
18, 1890, he married Anna Brown. She came from a pioneer California family, and her father, Benjamin E. Brown, was a San
Joaquin County farmer. The couple lived at Miner Avenue and
Aurora Street and then at Miner and Stanislaus Street before settling permanently at the family home at 548 East Park Street in
1895. They raised their five children in Stockton-Alfred Brown
Holt, William Knox Holt, Anne Holt Atherton, Benjamin Dean
Holt, and Edison Ames Holt. Anna Brown Holt lived until 1952,
most of the time in Stockton, where she was known for her charitable and social work and where she was for over a quarter of a
century a Regent of the local College of the Pacific, subsequently
renamed the University of the Pacific.
Benjamin Holt was a modest and unassuming man who devoted
himself to his work. He spent much time in his experimental room

Right: Charles H. Starkey, employee
agent at Holt's plant, poses with the
president for this wartime plant passport. He was known as " Old Punctuality," and was one of the oldest
employees In the Company. Below:
Holt and Swinton meet In 1918.

Below: The Holt family home
remained at 548 East Main
Street. Left: Mrs. Anna Brown
Holt (1868-1952) survived
her husband and became a
university regent and a community leader.

at the plant, where he dealt with whatever mechanical problems
that faced him at a given time. He kept an eye on the workings of
the Company; and he enjoyed his work and his daily contact with
employees as he moved about the plant, often in his shirtsleeves
and bowler or straw hat. He was considered to be democratic in
his dealings with others, and he reportedly treated his men accordingly, calling them by name and welcoming long-standing
friendships. With the main exception of a months-long strike in
1904-the workers lost their bid to organize a machinists unionhis relationships with employees were good. In 1921, they honored
his memory with a bronze plaque expressing their gratitude:
BENJAMIN HOLT. Born January 1-1849 . .. Died December 5-1 920.
INVENTOR of the CATERPILLAR TRACTOR. One of the Founders and for
Twenty-Eight Years the President and Inventive Genius of the Holt Manufacturi ng Company. Thi s Tablet Erec ted by Holt Employees . . . To Perpetuate
His Memory . ..

For his part, Holt willed a trust fund of $25,000 to be used to aid
former employees who found themselves in distress. The fund
was revealed in 1932, when it was formally transferred to the
trustees-Anna Brown Holt, O.H. Eccleston, and Holt's lawyer,
Charles L. Neumiller. The Stockton Independent ( February 10,
1932) reported the trust as follows:
Old and faithful employees of the former Holt Manufacturing Company
have been given financial assistance when needed because of sickness or
distress duri ng the last eleven years through a $25,000 trust fund left them
by the late Benjamin Holt, founder and president of the firm . ...
Holt, who died December 5, 1920, provided in his las t testament that use
of the fu nd should begin immediately after his death. During his lifeti me
he saw that none of the employees of the firm who had given long years of
service went i n need. Some of them had been with th e concern from its
incep ti on, and worked elbow to elbow w ith Holt .. ..

Top: The Holt family had four
sons and a daughter. In the
photos they are left to right:
William Knox Holt, IndustrialIst and philanthropist (18921977); Alfred Brown Holt,
Stockton civic worker (18911936); Dr. Benjamin Dean
Holt, graduate In medicine
from Edinburgh University
(ScoUand) and Stockton fanner (1896-1950); and, Edison
Ames Holt, Bay Area stock
broker (1897-1964). Above:
Mra. Anne Holt Atherton
lived In Stockton and was a
prominent community figure
(1894-1951 ).

95

The Community Heritage of Ben Holt
Stockton mourned his passing, and this is no better illustrated than
in a tribute printed in the Stockton Daily Evening Record ( December 6, 1920), written by A.C. Oullahan, the Mayor of Stockton:
Benjamin Holt is dead. Stockton mourns the loss of a good and useful
ci ti zen, whose genius and industry enriched the communi ty and carried
its name across the mountai ns and the valleys and the seas to the far
places of the earth. He was a man. Fame came to him, but his rugged
manhood did not become less rugged; the friends who walked with him
when shadows fell athwart the path were yet his friends of his choice. He
was still Ben Holt, unchanged under the glamor of renown; plain, honest,
industri ous and true.
In our fancy a great tree stood yesterday before the House of Stockton.
Today it is gone. We look upon the vacan t place and contemplate dolefully
the irreparable loss. It cannot be put back. It was a landmark that helped
to point the way to Stockton, and for it we had deep affection. Ben Holt
was such a landmark. Like the great tree, whose shelteri ng boughs protected many from the heat of summer, he held forth his hands in melting
charity to protect many .from the blasts of the winter of wan t:
It is fitting that this man, whose modesty forbade us to honor him in life,
shou ld honor him in death. I recommend that all business of the c ity be
suspended during the hour of his funeral, and that all fl ags of the city be

displayed at ha!f mast.
Ben Holt was loyal to Stockton. In God's name let us show that Stockton is
loyal to his memory.

Ben Holt was close to his
employees, and recollections
of his concern and generosity during worker Ill health,
accident, or misfortune still
circulate. In 1921, this plaque
expressed their gratitude.
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The San Joaquin County Board of Supervisors also adopted their
own resolution and resolved that its contents be delivered to the
family. Noting the worldwide fame brought to the county through
the harvester, the tractor; and the tank, the supervisors added:
The deceased was a man of high character, who devoted his entire time to
the great industry which bears his name. He became not only a factor but a
foundation stone in the building of our resourceful county by the establishment of the large plant, which not only gives employment to thousands of
men, but which, in the purchasing of supplies and materials, distributes
thousands of dollars monthly in this county. Notwithstanding the success
that he achieved, he followed the even teno r o f his way, never seeking
fame, but satisfied in the accomplishment of that which he believed to be
benefici al to mankind. His death leaves a vacancy in our community which
will not easily be filled.

At the funeral that week, the surviving relatives and Company officers were pall bearers and honorary pall bearers-the men who
had served the Company under Benjamin Holt. Among them were
C. Parker Holt, Pliny E. Holt, Ben. C. Holt, Russell S. Springer,
Thomas H. Luke, Dan N. Gilmore, Murray M. Baker, Willard H.
Shepherd, and O.H. Eccleston, along with others. Last rites were
conducted by Dr. A.C. Bane at the Central Methodist Church, and,
in a lengthy eulogy, he recounted the many and world-wide contributions of Benjamin Holt. As part of his remarks, he also
reminded the mourners that:
He lives in the love of his own home town, because by his brain and
brawn he has written the name of 'Stockton' across the map of the world
and lifted her from the rank of a village to a great, progressive, industrial
city. His very life and spirit have been breathed into Stockton until she lives
and thrives because of him.

The heritage that Benjamin Holt left to the city of Stockton and
to San Joaquin County was rich and sustaining, and the memory
of the man has continued to be honored down through the years.
Among the main reminders of Holt are Benjamin Holt Drive, which

The Holt family, with parents
and five children, are In the
family vault In the Rural
Cemetery, Stockton.
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runs through the north section of Stockton and perpetuates his
name. The Pioneer Museum and Haggin Galleries of Stockton have
an excellent exhibit of machines and memorabilia from Benjamin
Holt and his Company displayed for the enjoyment of the public
in their Holt Memorial Hall. Stockton's San Joaquin Delta College
trains community students in their Holt Center classroom building. The Holt name is perpetuated at the University of the Pacific,
which recently named the Holt-Atherton Pacific Center for Western
Studies, an archive and special collections library for students and
researchers. It is dedicated to Benjamin's wife, Anna Brown Holt,
his daughter, Anne Holt Atherton, and his son-in-law, Warren H.
Atherton, a distinguished Stockton attorney known as the "Father
of the G.l. Bill of Rights."
In 1980, a Caterpillar collector, James Clack of Fresno, California,
donated twenty-one Holt tractors to the San Joaquin County Historical Museum at Micke Grove near Stockton. These will be added
to other Holt machines and agricultural displays that will serve
visitors from the area. Almost all of the tractors were in running
condition. The collection is a major one. Early in 1981, the American Society of Mechanical Engineers sent its national president
to Stockton to give national recognition to the track-laying vehicle,
the Caterpillar Tractor, as a mechanical engineering landmark.
Finally a soon to be built library on the University Campus will
memorialize the name of Benjamin Holt's son, William Knox Holt.
The heritage of Benjmain Holt to the city, the county, the nation,
and to the world of mechanized agriculture, transport, and earthmoving was uncommonly rich. He was, for all his modesty and
lack of pretension, a most uncommon man, one whose great contributions continue to be recognized in the years since his death.
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For Further Reading
There are no full length books about Benjamin Holt, the
Holt Manufacturing Company, or the City of Stockton. However, the Caterpillar Tractor Company of Peoria, Illinois has
published an interesting, illustrated book with sections on
the combined harvester, the steam harvester, and the crawler
caterpillar entitled Fifty ~arson Tracks ( 1954). There also
are several basic useful histories on San Joaquin County;
these appeared many years ago, and some are cited below.
Ample archival materials d o exist, and these have been
consulted in the preparation of this monograph. The fullest and richest sources are to be found in the University
Library, Special Collections, University of California, Davis,
which houses the F. Hal Higgins Library of Agricultural Technology. That collection has primary materials on the company history, biographies, correspondence, and memoirs
of officials, development of agricultural machinery, advertising copy, foreign sales, company catalogs, the Holt
Bulletin, and a collection of photographs to accompany
most aspects o f company operations. In addition, the HoltAtherton Pacific Center for Wes tern Studies is another highly
useful repository on the Holt story, particularly on the life
and history of Stockton, with numerous books, manuscripts,
and an outstanding collection o f historical photographs.
Newspapers provide the best primary sources for Stockton's early years, especially the San Joaquin Republican ,
and Stockton Independent, the Stockton Herald, and the
Stockton Times. These all are available on microfilm. For
an excellent geographical overview see John Thompson's
"The Settlement Geography of the Sacramento-San Joaquin
Delta, California," (Ph.D. thesis, Stanford, 1957). George H.
Tinkham, A History of Stockton ( 1880) and Tinkham and
James M. Guinn, History of the State of California and Biographical Record of San Joaquin County ( 1909) are old
but factually reliable. Larry Bradfield's "The Elephant at the
Depot Door" ( Term paper, University of the Pacific, 1979)
is a very useful study of Stockton railroad developments.
For a scholarly account o f the economic growth of the
Stockton Channel see Nicholas P. Hardeman, "History of
the Inland Seaport of Stockton" ( Ph.D. thesis, University of
California, Berkeley, 1953). Finally, Charles Leonard provid ed a useful overview in his "History o f the San Joaquin
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century onwards are applied to the analysis of the change
in locational patterns for industries such as farm machinery.
For the Caterpillar and World War I, there is a small but
informative body of l iterature on the overall development
of tanks as fi ghting vehicles. Among the best is Richard M.
Whereby We Thrive: A History of American Farming,
Ogorkiewicz, Design and Development of Fighting Vehi1607-1972 ( 1975) . On the combined harvester see F. Hal
Higgins, "John M. Horner and the Development of the Comcles ( I 968). Earlier volumes which deal specifically with
bined Harvester," Agricultural History , 32 (January 1958):
the tank in the war include those by the noted land warfare
14-24, John T Schlebecker, "The Combine Made in Stockstrategists J. F. C. Fuller, Tanks in the Great War, 1914-1918
( 1920) and Basil H. Liddeii-Hart, The Tanks ( 1959). The
ton," Pacific Historian, 10 ( Autumn 1966): 14-2 1, and
story of the British tank can be found in Ernest D. Swinton,
Thomas H. Luke, "H istory of the Combined Harvester,"
Eyewitness (1932), The "Tanks" ( 1918), and in The Tank:
(mimeographed copy, Holt-Atherton Pacific Center for Western Studies). The development of steam traction engines
Its Birth and Development, an undated publication of
the William Foster and Company, Ltd. of Lincoln, England.
and the track layer are covered in R. B. Gray, Development
of the Agricultural Tractor in the United States , Parts I & II Of equal value were the studies on French tank develop( I 956 and I 958), and in two studi es by Reynold M. Wik,
ment: P. G. L. Dutil, Les chars d'assaut: leur creation et
leur role pendant la guerre, 1915-1918 (19 19) and Pierre
Steam Power on the American Farm ( 1953), and "Benjamin Holt and the Invention of the Track-Type Tractor," TechLestringuez, Sous l'arrnure: les chars d'assaut fram;ais
pendant laguerre ( 1919). The material for Benjamin Holt
nology and Culture, 20 (January 1979): 90-107.
Most of the material on Stockton's "Golden Years" is
and the Holt Manufacturing Company in World War I came
taken from primary sources that are found in greater detail,
from archival materials, particularly the documents in the
F. Hal Higgins Collection in the library of the University of
with a full bibliography, in Roger T Barnett, "Suburban Subdivision, the Morphogenesis of Housing in Stockton, 1850California, Davis.
1950" (Ph.D. thesis, University of California, Berkeley, 1973).
The assessment of Benjamin Holt, those with whom he
In addition to primary sources such as plat maps and
worked, and his family, can be found in the pages of the
assessor's records, this study also used the local histories
Stockton Daily Independent, the Stockton Daily Evening
and newspapers ci ted above for Stockton's early years.
Record, and the Stockton Record. Interesting unpublished
There are no published works on Stockton history after
manuscripts include the study cited above by Thomas H.
I 900, other than pictorial works with minimal text like Coke
Luke, Robert Ferguson, "Benjamin Holt and The Holt Manufacturing Company of Stockton" ( 1946), C. Parker Holt,
Wood and Leonard Covello, Stockton Memories ( 1977).
One other study by James Roberts, "Stockton's Manufactur"Early Development of the Holt Manufacturing Company"
(1935), and a brief F. Hal Higgins Collection manuscript on
ing," ( Ph.D. thesis, University of California at Los Angeles,
"Merging of Holt Interests. Peoria Made Basis of Operation."
1963) is of value also, and the 1939 report of the Stockton
J. R. Shaw, "Benjamin Holt and the Holt Family," Americana
City Planning Commission, A Decade of City Planning
in Stockton, California, 1929-1939, gives a good picture of
Illustrated, XXX, (July 1936): 558-566 was consulted. A
the popular attitude to urban form and design during the
Holt Manufacturing Company booklet entitled Caterpillar
California 1915 ( 1915) expresses interesting views, and
1920s and 1930s.
There is no easy to read or speci fi c work on changes in
the Stockton visit of General Ernes t D. Swinton was fully
industrial location in the Central Valley or California, but
covered in the Caterpillar Times ( May 1918).
theories of industrial location, as developed by economists
and geographers from the time of Alfred Weber, late 19th
Valley" ( MA thesis, University of California, Berkeley, 1922).
On the development of the "cat," an excellent survey of
American agriculture illustrating the impact of mechanization and new power sources, is John T. Schlebecker,
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